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I.  SUMMARY 

Contract DA-44-177-TC-584 with the U.S. Army Transportation Research 

Command requires that, In addition to bi-monthly technical progress 

reports, comprehensive reports of major work phases be prepared and 

submitted to the contracting officer.  Previous reports submitted under 

this requirement are: 

- X353-5 Fan Design Report, May 30, 1960.  (Proprietary) 

- Fabrication, Test, and Analysis of a Tip Turbine VTOL 

Propulsion System (Report of Phase I, Static Tests, Fuselage 

Mounted X353-5)  TREC 60-42, August 31, 1960. 

- Results of Wind Tunnel Tests of a Full-Scale, Fuselage- 

Mounted, Tlp-Turblne-Driven Lift Fan (Report of Phase II 

Tests Volumes 1, 2 and 3)  TREC 61-15, January 1961, 

October 1961, and March 1962. 

- Results of Static Testa of a Full-Scale, Wind-Mount d, Tip- 

Turblne-Drlven Lift Fan,  TREC 62-21, October 1961. 

This Is the required report for the final portion of Phase II contract 

work.  It includes the results of the full-scale, wing-mounted X353-5 

and X353-5B fans obtained during a two-part, 107-fan-hours, wind tunnel 

test program in the NASA, Ames, 40' x 80' wind tunnel.  In addition, 

this report Includes the results of an additional 6 hours of outdoor 

ground effect testing at Ames,  The main sections are: 

- Wind Tunnel Model  (Section IX) 
r 
i 

- Test Instrumentation  (Section III) 
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- Test Procedures and Results  (Section IV) 

- Analysis of Test Results, Conclusions, and Discussions of 

Any Problems Encountered  (Section V) 

- Hardware Inspection Results  (Section VI) 

- Program Recommendations  (Section VII) 

- References  (Section VIII) 

- Basic Data  (Appendix A) 

- Figures, Charts, and Graphs  (Appendix B) 

The basic test data obtained for every test point are tabulated in 

Appendix A.  A few items of summary: 

Tunnel Speed (V ) 

Angle of Attack (a) 

Fan Speed (N,,) 

Exit Louver Angle: 

Single Actuation 

Differential Actuation 

Wing Flap Angle (6f) 

Tail Position 

Tail Incidence Angle (i ) 

Yaw Angle (f) 

h/d  (ground proximity testing) 

J85 Engine Speed 

V /V 
P' tip 

0 to 125 Knots 

-4° to 20° 

0 to 2640 rpm (1007.) 

0 to 50  vector 

0  to 45  vector and 
o     o 

-18 to 50 stagger 

0°, 30° and 60° 

off and low 

-4° to 20° 

-12° to 12° 

0.98 to 1.82 

0 to 16,500 rpm (100%) 

0 to 0.6 

0 
Where:  h Is the distance between the lower wing surface and the ground 

and d Is the fan blade tip diameter. 
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Analyses of the results are presented in considerable depth, defining 

basic aircraft, fan internal system, and fan mechanical performance, 

in the wind tunnel, as a function of several configuration changes and 

the variables listed above.  In addition, the static fan and system 

performance is analyzed as a function of ground proximity.  A few items 

of performance conclusions are listed below: 

AERODYNAMIC 

1. Open fan inlets and exits, simulating the aircraft configuration 

• which may exist during conversion, had the following performance . 

characteristics relative to the basic aircraft:-.^     .'decreased. 
L max.   ■ . 

0.38; C  increased 0.01; and longitudinal static stability margin 

increased 0.11. 

2. Static longitudinal stability of the powered aircraft was essentially . 
■ 

the same as the power-off case. ■      .  •  -        . 

3. Tall downwash with the fans operating was a function of'velocity ratio 

(V_/V . ) and was approximately three times the fan-ln-fuselage value.- 

■ ' • '   •■■■:.■ 

4. Transition performance with three different inlets tested was nearly 
'   •    . '     • ' ■     ' .■ 

identical in spite of vastly different internal.fan performance. 

characteristics, '  .    '■  " 

5. The transition characteristics and maximum conversion■speed for the 

fan-in-wing were essentially the same as for the'fan-in-fuselage 

installation. 

6. Take-off conversions required «*; 10  angle of attack and tail Incidence 

angle changes; however, landing transitions could be demonstrated 

with practically no trim changes at conversion (low fan speeds). 
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7. The inlets tested recover little or none of the available ram 

pressure compared with the near 100% recovery of the fan-in-fuselage 

installation.  The high conversion speeds attained were a result 

of lower exit louver losses and an increased fan pressure ratio at 

high transition speeds. 

8. Incremental interaction lift improvement offset decreased fan per- 

formance for the fan-in-wing installation resulting in system 

performance similar to the fan-in-fuselage configuration. 

9. Interaction drag was insignificant (within data accuracy) and had no 

sizable effect on fan powered performance. 

10. Interaction pitching moments up to conversion speeds were directly 

proportional to fan ram drag and were equivalent to a ram drag 

force acting 1.8 fan diameters above the fan inlet (the comparable 

number for the fan-in-fuselage was 1.6). 

11. Moderate angle of attack changes (-4  to +8 ) and yaw angle changes 

(-8  to +8 ) did not affect the fan performance appreciably. 

12. The X353-5B (redesigned) rotor produced essentially the same thrust 

at design horsepower as the X353-5 rotor; the required rotational 

speed was 37. to A% lower. 

13. Both type rotors tested unload rapidly (overspeed) in cross flow, 

compared with practically no unloading in the fan-in-fuselage 

installation. 

14. Fan flow and fan lift for the X353-5B rotor at 0.98 h/d_, were 97. 
r 

and 7 1/2% lower, respecitvely, than at 1.82 h/tL, height.  The 

measured total lift was ^ 9% higher indicating R* 17% positive 

aircraft ground effect at 0.98 h/cL,. 



15.  The fan (X353-5B) did not unload appreciably In ground effect; 

constant speed was essentially equivalent to constant power 

performance. 

MBCHANXCAL 

1. Cosine 29 stress In the fan-ln-wlng installation was a function of 

cross-flow velocity and exit louver angle setting:  it was not 

significantly affected by inlet doors, mid-wing configuration, 

angle of attack and yaw angle; it was independent of transient 

tine and not as sensitive to exit louver angle setting as the fan- 

in-fuselage installation.  Maximum measured stress was 58.2Z of 

maximum allowable (X353-5B) and occurred at a fan rpm of 2050, 

tunnel velocity of 125 knots and exit louver setting of 35 . 

2. The first flexural blade stress increased with cross-flow velocity 

and was a function of exit louver angle setting; running stress 

limit of 10,000 psi was slightly exceeded above 100 knots and 45  B; 

X353-5B blade with the single hook dovetail design should permit 

higher stress operation limited by the tip tang strength (tests to 

determine tip tang fatigue limit are in process). 

3. Conversion transient stresses are no higher than for steady state 

operation at this (RS 125 knots) flight condition. 

4. Reducing the admission arc by 50X simulating one engine-out operation 

increased the cosine 26 mode blade stresses by 52% at 60 knots. 

5. A circular vane plus fixed side vane inlet was selected as best tested 

based on satisfactory mechanical and aerodynamic performance and 

relative simplicity of design. 

6. Addition of inlet closure doors Increased first flexural blade stress 



from 50% to approximately 80% of running stress limit at 60 knots. 

Combined blade stress also increased at higher fan speeds because 

of a larger first flexural component. 

7. Blade and stator stresses were'not significantly affected by ground 

proximity (less than 10% stress level increase over the out-of- 

ground effect values for all critical stress modes). 

8. Blade stresses increased with flight velocity.  At 125 knots flight 

speed, combining all stresses present, the blade airfoil and single 

hook dovetail are within infinite life limits.  Without inlet doors 

installed, the tip tang is near its stress limit (first flexural) 

as it is currently established. 
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II.  WIND TUWWEL MODEL 

The full-scale aircraft nodal was designed, fabricated and assenbled 

by NASA at the Anea Research Center. The test configuration In- 

cluded an X353-5 lift fan Installed In each wing and a TJ85-5 turbojet 

engine mounted under each wing near the fuselage (see Figure 1). 

The wind tunnel fan-In-wing test program required tvo periods of 

testing.  The details of specific components of the «rind tunnel model 

for Period I tasting are described first. For Period II testing, 

only the modifications to the test model configuration are described, 

PERIOD I TESTIMG 

Airplane Model: 

The airplane model consisted of structural steel load-carrying 

members with the aerodynamic shape fabricated of contoured wood 

and sheet metal.  The wing section was an NACA 65-210 series air- 

foil and was sized to change from fan lift to wing lift at about 

100 knots flight speed for a gross weight of 14,100 lbs.  (equal 

to fan hover lift at full power).  The fan axis passed through 

the wing 40% chord line.  Plain flaps extended from approximately 

17%  to 64% of the wing semi-span and were adjustable for a 0 , 

30 , or 60 angle.  The wing was made with removable tips to per- 

mit the testing of two different wing configurations.  A sketch 

of the airplane model with pertinent geometric data for both wing 

configurations and the tail are presented in Figure 2. 

Lift Fans; 

Lift   fans  installed in the aircraft model were X353-5,   S/N 001, 

In the left wing and X333-5,   S/N 002,   in the right wing.     Specific 
assembly  details are presented for  each fan. 



S/N 001 Asaembly; 

This fan had been used in development tests (fan-ln-fuselage) for 

106 hours prior to this testing. There had been four overhauls; 

17 hours, 13 minutes of operation were accumulated since the 

last overhaul and prior to use in this model. 

Forward Frame - Cold radial clearance of the air seal in this 

frame was 0.050 Inches. This clearance had been approximately 

0.150 Inches for fan-in-fuselage testing but was reduced at the 

last overhaul in preparation for the fan-ln-wing Installation, 

which is more sensitive to leakage between the turbine and fan 

streams. 

Rotor - The rotor assembly Incorporated a two-piece torque band 

and rotating seal arrangement corresponding to the configuration 

designated Design A in reference 18 (see Fan Modification in 

Section II).  These parts were new at the last overhaul and had, 

therefore, accumulated only 17 hours, 13 minutes of running time. 

Rear Frame and Scroll - Scroll mount shims were altered to increase 

scroll to rear frame radial clearance. This was done to provide 

additional clearance for rear frame growth with temperature and 

reduce the possibility of turbine shroud rubs which had been ex- 

perienced in fan S/N 002 during static fan-ln-wing testing. 

Exit Louvers - Most fan S/N 002 louvers had to be replaced to 

accommodate a right wing installation.  In as much as they already 

were modified to provide thrust spoiling as well as vectoring . 

capability (see reference 19, Fan Assembly Details in Section.II), 

they were used wherever possible to replace S/N 001 louvers in the 

A 
Reference 18 



S/N 001 fan.  The replacement louvers had an accumulated operating 

time of PO S3 hours (reference 19). 

S/N 002 Assembly: 

This fan had been used previously for fan-in-wing static testing 

at Evendale for S3 hours. The fan was overhauled in preparation 

for this program. 

Forward Frame - Minimum cold radial clearance of the air seal In 

this frame was 0.141 Inches.  The maximum gap for the combination 

of minimum rotor runout point and maximum air seal runout point 

was estimated to have been AS 0.266 inches. This estimate was 

based on the measured minimum clearance plus the design tolerances 

(+ 1/16 inch) of the forward torque band seal lip and honeycomb. 

Rotor - The rotor assembly Incorporated a tapered single piece 

torque band-seal corresponding to the configuration designated 

Design B in reference 18 (see Fan Modification in Section 11). 

Exit Louvers -  Both fans S/N 001 and 002 were designed for in- 

stallation in a wing with the scroll positioned to the right.  In 

order to locate the scroll next to the fuselage for the right wing 

installation. Fan 002 had to be rotated 180 .  Because of this, 

the exit louver system also had to be reversed.  Figure 3 shows 

schematics of the louver system for both left and right wing in- 

stallations.  The fundamental change in louver location can be 

visualized as separating the exit louver system from the frames 

and rotating the frame 180 .  Wherever practical, existing louvers 

were used, but attached to the opposite side of the rear frame 

strut.  Where noted in Figure 3, new louvers were required to make 

a satisfactory cascade.  The shaded areas in the figure indicate 

where complete coverage is not provided, when the louvers are fully 

closed.  The exit louvers on this fan were also equipped for 
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staggered louver operation (for thrust spoiling).  Since the test 

linkage system would not permit full closed, ß = 90 , positioning, 

removal of the staggering attachments was necessary when full closure 

was required for unpowered aircraft performance investigation. 

Inlet Configurations: 

As a result of scale model studies  and the review of inlet test re- 

sults with NASA and TRECOM, three inlet configurations were manu- 

factured in full-scale test hardware for the wind-tunnel program. 

They were: 

a. Circular vane (Figure 4) 

b. Circular vane with fixed side vanes (Figure 5) 

c. Circular vane with articulated spanwlse louvers (Figures 6 

and 7) 

The circular vane Inlet consists of a constant section cambered 

airfoil that extends around tne full 360 of the inlet and is 

flush with the upper wing surface. 

The fixed side vanes form a cascade of five parallel spanwlse air- 

foils, equally spaced and variously cambered from moderate camber 

in front to zero at rear.  They are welded, at one end, to a cap that 

fits over the bulletnose and at the other end, to the circular vane. 

The circular vane with articulated spanwlse louvers consists of 

fixed side vanes with hinged movable vanes attached to the leading 

edge.  The movable vanes protrude into the free stream and when 

fully closed form the wing upper surface.  Figure 8 shows the 

angular displacement of the vanes relative to an indicator 

reading.  A schedule of indicator reading versus cross-flow 

velocity (Figure 9), determined from previous scale model testing, 

was used as a guide for choosing vane settings during this testing. 
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Covered Inleta; 

Closed Inlets were required for some of the unpowered aircraft 

perfonnence testing.  Inlet covers used for this were made of 

plywood shaped to conform to the contour of the wings. 

YJ85-5 Engines: 

Each of the fans was powered by a YJ85-T  engine equipped with an 

electric starter.  The idle speed of the -5 model Is M 451 rpm 

cooapared with *> 72X rpm for the -7 model engine used In previous 

tests. This made It possible to conduct very high velocity ratio 

tests at lower tunnel speeds. 

Divarter Valves: 

A second. Air Force owned, X353-5 diverter valve (S/N 002} was 

borrowed for this test program.  The other X353-5 diverter valve 

used (S/N 001) is also Air Force owned and had been incorporated 

in previous fan-ln-wlng static tests at Evendale (reference 19). 

Effective discharge area for the engines was adjusted by position- 

ing the valve doors for appropriate levels of leakage.  The tests 

described In this report are the first tests of the X353-5 

diverter valve in a wind tunnel environment. 

PERIOD II TESTING 

Airplane Model; 

The fuselage was modified by NASA to support a removable cap which 

was used for some runs to simulate the fan inlet environment of 

the VZ-11 airplane (see Figure 10).  Simulated leading edge 

(Kruger) flaps were also provided by NASA for attachment to the 

wings during part of the Period II testing (see Figure 11).  Also 

* S/N's 230-155 and -157 
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for Period II testing, a different mounting system above the wind- 

tunnel support struts was used.  The change in tunnel tares be- 

cause of this is discussed in the Analysis. 

Lift Fans ; 

In preparation for Period II testing (test points 923 through 1439), 

?an 001 was rebuilt using an X353-5B rotor, S/N 009, equipped with 

a new disc and blades which are different in two major aspects: 

1. Dovetail design - 117. longer with a single hook 

instead of three hooks. 

2. Rotor blade reorientation - open 3 uniformly from 

tip to hub. 

This rotor also incorporated the two-piece torque band-seal design 

and re-used rotor 002 carriers.  The forward air seals were re- 

ground to provide 0.089 inches cold clearance at the torque band- 

seal lip. 

Two additional rear-frame stator stiffening rings were designed and 

installed in Fan 001 for use in the initial high speed runs in the 

tunnel (see Figure 12).  They were made so that they can be cut into 

segments and removed and then, if necessary, be reinstalled with- 

out requiring a fan disassembly. 

Fan 002 was rebuilt using the rotor from Fan 001.  This was done so 

that both fans would utilize the two-piece torque band configuration 

and compile more operating time on this design; this torque band had 

an accumulated operating history of 50:05 hours prior to Period II 

testing.  The minimum clearance of the forward torque band-seal lip 

to honeycomb was 0.140 inches; the maximum gap for the combination 

of minimum rotor runout point and maximum air seal runout point is 
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estimated to have been «= 0.265 Inches.  For the previous buildup 

of Fan 002, these tolerances were 0.141 and 0.266 inches, respectively. 

Both fan scrolls were modified to accommodate a scroll blocker 

(see Figure 13) which, when Installed, blocked off half of the 

scroll to simulate a one englne-out condition for a VZ-11 type 

ducting arrangement.  Each scroll was fitted with a removable spacer 

at the bellows-scroll Joint so that the installation of the scroll 

blocker was possible during a special run without a mounting dis- ■ 

turbance.  When the scroll blocker was Installed, it was also 

necessary to make a corresponding discharge nozzle change and a 

diverter valve position adjustment to discharge half of the J85 

gas through the "cruise" nozzle. 

Inlet and Inlet Closures: 

The circular vane plus fixed side vanes inlet configuration was 

selected for the Period II testing and was installed in the fans 

after the fans were mounted in the wings.  Simulated inlet closures 

were designed and fabricated for the Period II testing.  The con- 

figuration tested was a set of fiberglass "butterfly" doors that 

attach to the fan front frame with the tips guy-wired to the wings 

(see Figure 14).  Two design variations were tried:  one with 

fairings which streamline the fan bulletnose on closing; the other 

plain. 

GROUND EFFECTS TESTING 

To avoid reingestion, special engine Inlets were installed for the ground 

effects testing as shown in Figures 15 and 16.  The platform shown in 

Figure 16 was used to simulate the ground plane for testing at smaller 

values of h/tL.  Figures 17 and 18 show in more detail the degree of 

confinement presented the fan.  Note that the left wing tip was removed 

to avoid as much extraneous aircraft ground effect as possible. 

-13- 



As   shown  In Figure   19,   the   Inlet   fixed  side vanes  tested  in  the  wind 

tunnel  were  removed   and  in   their  place  stub vanes were welded   to  the 

circular vane  pointing  radially   toward  the hub.     The  purpose  of   this 

configuration was  to   remove  the  unrealistic  flow disturbances  which 

would be generated  by  the  relatively  crude  test  hardware used   to attach 

the vanes   to the hub. The   stub vanes  retained  the  primary performance 

penalty of   the  side  vanes,   the  junctions   at   the  circular vane. 

A bulletnose  cover  was  used  to   support   the  fixed  side  vanes;   the  fit 
was poor   resulting   in  fan  inlet  area blockage of fa I  1/2%. 
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III.  TEST IHSTRUMKMTATIOM 

The Instruments used throughout this test were essentially the sane 

types used for the previous fan-in-fuselage static and wind tunnel 

testa and the fan-in-wlng static test.  (For a general description 

see pages 69-90, reference 15).  Tablt I shows the type and quantity 

of Internal data recorded for the two tunnel tests and the February 

1962 outdoor test.  During the August 1961 outdoor test only operational 

instrumentation and temperature Instrumentation to measure relngestion 

were used. 

For the tunnel testing, the Integral lift-drag-moment force measurement 

system was used (see reference 16, Figures 5 and 12 for details). 

For the February 1962 outdoor test, the contractor provided three, strain- 

gage type, air-cooled load cells and related readout equipment.  These 

load cells were capable of recording lift only. 

FAMS - AERODYNAMIC 

Extensive pressure Instrumentation was Installed In the fans to monitor 

Internal performance characteristics such as flow, pressure ratio, 

distortion, and inlet recovery.  In addition, pressure and temperature 

Instrumentation at the diverter valve inlet plane was installed to 

provide a measurement of total available horsepower supplied to the 

fans.  Figure 20 shows the locations of the instrumentation planes in 

the fan and engine, and Table II shows the breakdown by instrument 

planes.  All of the pressure signals were displayed on water; alkazlne 

or mercury photo-manometers and photographs were obtained ^or each 

data point.    Temperature data were recorded on flight recorders and 

A manometer fluid with specific gravity of 1.75. 

All pressure recording equipment were provided by NASA. 
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mulct channel potentiometers. 

FANS - MECHANICAL AND OPERATIONAL 

Fen mechanical and operational instrumentation consisted of fan speed, 

axial and radial vibration transducers, vibratory strain gages on 

rotor blades,torque bands and stator vanes, and torque band thermo- 

couples  (rotating). 

All of the rotating signals were transmitted through a sliprlng. 

Strain-gage signals could be visually monitored continously on 24 scopes 

and could be simultaneously recorded on a 24 channel tape system. 

Switching circuits were incorporated to allow a choice of up to four 

different signals to be monitored and recorded on each of the 24 availa- 

ble channels, giving a capability of monitoring and recording a total of 

96 strain-gage signals. 

ENGINE - OPERATIONAL 

Standard engine instrumentation was used during the test including: 

engine speed, compressor discharge pressure, oil pressure and tempera- 

ture, fuel pressure, exhaust gas temperature, throttle position and 

vibration transducers. 

AIRCRAFT - AERODYNAMIC 

The aircraft left wing was instrumented with five stations of static 

pressures.  See Table III. The right wing was instrumented with static 

pressures at the same five span stations but extended only to M 5% of 

the chord.  Comparison between peak pressure profiles indicated the 

wing performance to be symnetrical. 

MISCELLANEOUS 

During the outdoor tests in August  1961 and February 1962, temperature 

data on the fuselage and in the fan discharge vicinity were recorded. 

Twelve fuselage skin thermocouples and a movable stand with 29 thermos 
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couples In « grid ware used for this purpose.  Sound Intensity and 

directivity measurements were also taken during the outdoor tests to 

determine sound pressure levels as a function of fan speed. 

Forces on the Inlet doors (right wing) during transition were measured 

with ring-type strain-gage load calls Installed In four of the six 

cables which held the doors In place.  Cable tension was maintained with 

"soft" springs to acconmodate tunnel temperature changes and wing 

deflections. 

Strain gages were Installed on the exit louver actuating rods to measure 

steady state loads on the louvers as a function of vector angle during 

both static and cross-flow testing. 
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The testing required a totel of 113 hours «nd 40 minutes of fan 

operation (two fens) and was conducted during the periods from 

September 15, 1961,10 October 27,   1961, and from January 9, 1962, to 

February 8, 1962. 

TBST OBJECTIVES AND LIMITS 

The formulation of the test objectives and the subsequent development 

of the detailed test plan wore accomplished co-operatively by TRECOM, 

NASA and contractor personnel. 

The program had the following basic objectives: 

1. To obtain basic unpowered aircraft performance Information with 

and without the tall Installed. 

2. To evaluate the effect of various Inlet configurations on the 

mechanical and aerodynamic performance of the fan system. 

3. To demonstrate conversion characteristics. 

4. To determine the effects of wing area, high and low wing position, in- 

let "butterfly" doors (faired and unfaired), and Kruger flaps on 

the aircraft/fan system performance. 

5. To test the effectiveness of using vectored and staggered exit 

louvers for roll, yaw,and altitude control. 

6. To evaluate the control effectiveness of the tail for both powered 

and unpowered conditions. 
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7. To simulate one engine out-operation. 

8. To determine the mechanical and aerodynamic performance charac- 

teristics of a lift fan having an X353-5B model rotor (3 open 

bladlng). 

9. To evaluate ground proximity effects on airplane and fan performance 

(mechanical and aerodynamic) and on engine and fan reingestion. 

Operating limits for testing were established as follows: 

Fan Vibration 

Fan Bearing Temperature 

Fan Turbine Inlet Temperature 

Diverter Valve Skin Temperature 

Torque Band Temperature 

Fan Speed 

J85~5 Speed 

J85-5 Vibration 

Stresses 

2 g's; 10 mils 

350OF 

12210F 

1400OF 

600 F 

100% (2640 rpm) 

1047. physical speed (17,160 rpm) 

6 mils compressor (peaking) 

5 mils compressor (steady) 

5 mils turbine (peaking) 

4 mils turbine (steady) 

See Table IV 

SUMMARY OF TEST RUNS 

Tables V through VIII sonmarize the test runs and  Hifigurations that 

were made during this program.  Table IX is included to show the total 

accumulated operating time on both lift fans tested under this contract. 

A total of 921 data points were recorded during the Period I testing in- 

cluding power-off and checkout runs.  Another 633 data points were re- 

corded during Period II including wind tunnel and ground proximity 

testing.  The following test variables were investigated: 
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Tunnel Speed (V ) 

Angle of Attack (a) 

Fan Speed (N.) 

Exit Louver Angle: 

Single Actuation 

Differential Actuation 

Wing Flap Angle (6f) 

Tall Position 

Tall Incidence Angle (1 ) 

Yaw Angle (Y) 

h/d  (ground proximity testing) 

J65 Engine Speed 

Vvtip 

0 to 125 knots 

-4° to 20° 

0 to 2640 rpm (1007.) 

0° to 50° vector 

0  to 45 vector and 

-18° to 50 stagger 

0°, 30° and 60° 

off and low 
o     o 

-4 to 20 

-12° to 12° 

0.98 to 1.82 

0 to 16,500 rpm (100*) 

0 to 0.6 

TEST RESULTS 

Test results are tabulated In Appendix A.  Table A-l contains definitions 

and symbols.  Table A-2 is a compilation of Period I and Period II wind 

tunnel test results.  The results of the February 1962 ground proximity 

testing is presented in Table A-3. 

The following items from the wind tunnel tests (Table A-2) are direct 

readings (incorporating appropriate calibrations):  fan speed (N ), 

exit louver angle (0), tail incidence angle (i ), flap angle (6 ), baro- 

metric pressure, tunnel temperature (T ), engine speed (NTQ[-), angle of 
O JoD 

attack (a), and yaw angle (Y). The other items in the tables have been 

converted from direct measurement by means of the formulae listed in 

the calculation standards (reference 16, Appendix A).  These calcu- 

Where:  h is the distance between the lower wing surface and the 
ground and dp is the fan blade tip diameter. 
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Latlons were accomplished as follows: 

- All the force data (lift, drag and moments) were reduced on 

the IBM 7090 computer operated by NASA-Ames.  The standard 

40' x 80° wind-tunnel calculation program was used with the 

following correction factors applied to account for wind-tunnel 

wall interference effects.  These corrections are applicable 

only to the unpowered data: 

+ 0.923 C, 

+ 0.0161 CT 

where:  u denotes uncorrected 

c denotes corrected 

M Si + 0.02417 CT (tall on tests only) 

Additional corrections  were  made to the computer-calculated 

data from the Period II test results (Table A-2) to account 

for the difference in mounting system above the wind-tunnel 

support struts. The following corrections were applied 

to both powered and unpowered data. 

C        - 0.01 
UIBM 

Si = \ EM 
+ 0.02 

Botn the NASA-Aroes and the contractor's Evendale IBM 7090 

facility were used for the fan internal aerodynamic data re- 

duction. 

All other fan/aircraft performance calculations were made 

manually as described in the section on analysis of results, 

where appropriate. 
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MEASOREMEWr ACCURACIES 

The following are the estimated levels of date accuracy: 

Power Off: 

Drag + 20  lbs. 

Lift + 40  lbs. 

Moment +200  ft.lbs. 

The above values do not apply at or neer stell conditions 

where the flow conditions ere unstable. 

PoWr On: 

Drag +80   lbs. 

Lift +100   lbs. 

Moment +500   ft.lbs 

The above values do not apply at or near stall conditions 

where the flow conditions are unstable and at very low 

tunnel velocity (below 20 knots) where some fan and engine 

relngestlon Is present. 
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V.     ANALYSIS  OF RESULTS 

A. GENERAL CONSIDERATIONS 

G«s Generatora: 

Two early model YJ85-5 engines (NASA Inventory) were used through- 

out the test program. Thene engines are normally operated with 

an afterburner, and required changes were performed by NASA to pre- 

pare them in a dry configuration.  The engine cycle was well matched 

with scroll S/N 002 (large nozzle area) used in the right wing 

installation. The scroll S/N 001 (smaller nozzle area) resulted 

in too high engine exhaust temperature requiring the dlverter valve 

for the left wing Installation to be slightly opened during the 

tunnel tests, allowing fa 67.  of the gas to bleed into the cruise 

nozzle.  Thrust from the «t 67. bleed was negligible and is dis- 

regarded in all analyses.  During the ground effect tests of the 

left fan,the dlverter valve was fully closed so that the valve 

losses would be representative in the calculation of fan input 

horsepower.  This necessitated holding the engine speed below 95% 

for the ramp tests to prevent over-temperature. 

B. BASIC AIRCRAFT PERFORMANCE (POWER-OFF) 

The basic aircraft polars are presented In detail In Figures 21 through 

38,and a summary of the most Important parameters is in Table X. 

These polars (CT. C_ and Cu as a function of a) were repeatable and L  u    n 
showed very little deviation above 40 knots tunnel speed. This is 

consistent with results obtained in the 40' x 80' wind tunnel with 

previously tested models where It was found that Reynolds number effect 

a Reference 17 
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with a Reynolds number above three million (based on mean aerodynamic 

wing chord) was practically nonexistent.  For this model, a tunnel 

speed of approximately 25 knots on a standard day Is equivalent to 

three million Reynolds number (see Figure 39). 

Many aircraft configurations were investigated during this series of 

wind tunnel tests. For ease of comparison in Table X, data are tabulated 

for only the higher tunnel speeds (60 and 80 knots) where Reynolds number 

effects are insignificant. 

Lift: 

A summary of the changes in CT    and C because of installing 
L max     L 

the tall, and because of flap and tail incidence angle changes is 

presented in Table XI. 

TABLE XI 

BASIC AIRCRAFT - LIFT COEFFICIENTS 

FAN INLETS COVERED AND EXIT LOUVERS CLOSED 

Aircraft 
ConfIgurat ion 

cT L max. CL (0-0°) 
ACT L max. ACL (a-0°) 

No Tail, 6f = 0° 1.01 0.10 - - 

No Tail, 6f = 30° 1.27 0.51 0.26 0.41 

Tail On, lt = 0°. 1.33 0.41 0.06 -0.10 

6f - 30° 

Tail On, tt = 5°, 1.395 0.50 0.065 0.09 

6f » 30° 

Aircraft configurations simulating various fan inlet and exit 

conditions which may exist during conversion were investigated ; 
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Table XII shows a sunmary of the results. 

TABLE  XII 

BASIC AIRCRAFT LIFT AND DRAG COEFFICIENTS  -  CONVERSION CONFIGURATIONS 

POWER-OFF,     TAIL-ON,     *>   = 0° 

6f 
CT L max. CL(a=0O) ^L max. ^(a-O0) CD(a=0

o) 

Circular Vane + 
Fixed Side Vane 
Inlet: 

Inlet Covered 
Exit Closed 

30 1.33 0.41 - .085 

Inlet Open 
Exit Closed 

30 1.14 0.35    -0.19 -0.06 .092 

Inlet Open 
Exit Open 
(ß - 35°) 

30 1.07* 0.26    -0.26 -0.15 .096 

Inlet Covered 
Exit: Closed 

60 1.42 0.60    -»O.09 ■tO.19 .150 

Inlet Covered 
Exit Open 
(ß - 35Ö) 

60 1.34 0.49    -»O.OI ■»0.08 .120 

Articulated 
Inlet: 

Inlet Closed 
Exit Closed 

30 1.19 0.36    -0.14 -0.05 .086 

Inlet Open 
(8 ■ 10 ) 
Exit Closed 

30 1.21* 0.22    -0.12 -0.19 .106 

Inlet Open 
(9 • 10°) 
Exit Open 
(P - 35°) 

30 1.04* 0.23    -0.29 -0.18 .109 

♦Values correspond to largest angle of attack tested 
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With Che Inlet and exit closed, the poorer aircraft performance 

for the articulated Inlet system Is attributed to two factors: 

1. The articulated inlet louvers did not cover the inlet 

completely. 

2. In the closed position, the test hardware did not pro- 

vide a smooth wing surface and was not representative 

of flight type hardware in this regard. 

When the fan inlet and exit were open, Che aircraft performance 

characteristics at a - 18 was about the same for both inlet 

systems. As expected, ehe articulated inlet produced higher 

drag at lower angles of attack.  See Figures 28 and 29. 

Period II testing included Investigation of the effects of yaw 

angle, simulated mid-wing VZ-11 configuration, and Kruger flaps 

on aircraft performance.  (See Figures 32 through 38.) The 

following statements describe the results as related to aircraft 

lift characteristics: 

1.  Increasing yaw angle decreased C.     as follows; 
L max. 

Configuration AT AC 
L max. 

Inlet Open 6.3 -0.02 
Exit Closed 

Inlet Covered 8 -0.075 
Exit Closed 

Inlet Covered 8 -0.03 
Exit Closed 
Mid-Wing Configuration 

-37- 



2. The mid-wing configuration was not as sensitive as the top- 

wing configuration to change in yaw angle. 

3. Changing to the mid-wing configuration made no significant 

change in basic aircraft lift characteristics. 

4. The addition of Kruger flaps produced an expected increase 

in maximum lift coefficient.  They also caused a forward 

shift in the center of lift at higher angles of attack as 

indicated by the more positive moment coefficients. 

Drag: 

The aircraft mounting system above the wind tunnel support strut 

used during Period II testing was larger and contributed more 

drag than the mounting system used during Period I testing: 

Period I   Period II 

Basic Aircraft, a ■ 0°, 6- ■ 0°        0.05       0.06 

Total Measured C 

Estimated Drag Contribution 0.02       0.03 

of Mounting System 

Net Aircraft Drag 0.03       0.03 

a -  0°. 6f = 0° 

Consequently, Period II drag coefficients tabulated in Appendix A 

must be reduced by 0.01 to be on a comparable basis with Period I 

data.  This was done for the preparation of Table X and the air- 

craft polar curves. Figures 21 through 38. 

Referring to Table X, the following observations concerning air- 

craft drag characteristics can be made: 
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1. Addition of the tall caused no measurable change In C  . 

2. Changing flap angle produced large changes In C  : 

from 0° to 30° 6-,    AC_ » + 0.04 i      uo 
from 30° to 60° 6r,   AC^  = + 0.075 

f      Do 

3. Opening the Inlet and exit (ß ■ 35°) changed C  by 0.01 

(circular vane plus fixed side vane Inlet configuration). 

4. With the articulated Inlet configuration, opening the 

louvers to an Indicated reading of 10 Increased C  by 

0.02.  Opening the exit louvers to ß = 35  increased C 

by en additional 0.003. 

5. Increasing yaw angle from 0 to 8 , increased C  by 0.008, 

6. Adding the fuselage cap to simulate the mid-wing VZ-11, 

increased €_  by 0.01. 
uo 

7. The Kruger flap Installation Increased C_ by 0.015. 

8. Opening exit louvers to ß = 35 with 6, ■ 60  reduced C 

by 0.O3. The open exit louvers apparently change the flow 

pattern In front of the flaps at this very large flap 

angle setting resulting In lower drag. 

$. The short wing span configuration (Period I, Run 17) had 

a higher C  compared to the full wing span model. 

Pitching Moments (Tall Downwash): 

At zero angle of attack, the change in pitching moment between 

tail-on and tall-off test configurations is the moment contribution 

from tall downwash.  Comparing Period I Runs 8 and 9, Table X, 
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"* (a 0°) 0.166. 

The change in moment coefficient (AC..) with tail ircidence angle 
H 

at zero wing angle of attack is shown in Figure 40.  The teil 
,o 

incidence angle that will produce a  ACU of 0.166 is 6.23 which n 
is the downwash angle, e,for Che uncambered airfoil tail used in 

this testing. 

From Figure 41, downwash angle as a function of angle of attack, 

the value of de/da was determined to be 0.605. 

Static Stability: 

Longitudinal - For the basic aircraft with the tail off, öC-^/öC 

was positive and approximately equal to 0.042 indicating a small 

amount of static instability.  With the horizontal tall installed, 

there was adequate static margin, the value of dC /dC  being 

approximately equal to -0.12 at all flap settings. 

Larger negative values of bd^/iC     (-0.22 to -0.26) resulted for 

test configurations with both fan inlet and exit open (Period I 

Runs 20 and 24).  The open fan passage spoils the leading edge 

lift of the wing and the center of lift moves aft of the wing 

quarter chord as angle of attack is increased. 

The aircraft model with wing tips removed exhibited static 

longitudinal instability for angles of attack up to about 10 . 

At higher angles of attack, this configuration becomes very 

stable accompanied by an excessively high drag. 

Directional - The static directional stability derivative for 

the aircraft, öC /öY,  was negative and approximately equal to 

Absolute values of yaw angle and side slip angle are equal in the wind 
tunnel. 
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-0.0022 with the tail Installed.  Values of dC^/dV  are inclused 

in Table X for angles of attack of 0° and 8°  (Period II, Runs 1, 

2 and 3). 

The unpowered aircraft with no tail was tested at 0   side slip 

angle only.  Therefore, the contribution of the vertical tail to 

the directional stability can not be established directly from 

the wind-tunnel test results.  The methods outlined in reference 12, 

pages 322-326, were used to estimate (öC„/^1!,)  .. = -0.00337.  This N tail 
indicates that the aircraft with no vertical tail is unstable and 

has a value of ÖC^/ÖT . -0.0022 - (-0,00337) - +0.0017.  As a 

further check on  the  accuracy of this result,  a value of 

ÖC /dT ■ +0.00127 was calculated for this aircraft model with 

no tail, using the methods of reference 12, pages 317-322. 

This information is used in analyzing the directional stability of 

the fan-powered aircraft tested with the tail off (see Part E of 

this Section). 

FAH AERODYNAMIC PERFORMANCE 

The fan internal performance is deduced primarily from a survey of rotor 

discharge total pressures given by four fixed rakes of six Kiel-head total 

pressure elements located on centers of equal area.  These were installed 

In both fans for most of the tests.  When inlet modifications were tested, 

(Period I, Runs 10 through 27) the discharge total pressure was measured 

by eight fixed rakes of six Kiel-head total pressure elements located on 

centers of equal areas.  For some of the static testing, a survey of 

rotor inlet static pressures was given by four fixed rakes of six static 

pressure elements located on centers of equal areas.  (For location of 

pressure elements, see Figure 42.) 

It should be noted that a direct measurement of flow is not available 

in most of the testing.  There is no measurement plane in which velocities 
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L 

and densities are known over the flow area to afford a flow integration. 

The test configurations for which flow is be.Tt known are the static test 

points where inlet static pressures are measured and where the total 

pressure locally can be assumed ambient because of the minimum inlet 

hardware. 

It should also be notec chat no total or static pressures downstream of 

the stator are ever measured.  Thus, the losses of the stator or the exit 

deflecting vanes are not known, nor is the static pressure field at the 

stator or exit vane discharge known from any measurement.  Assumptions 

leading to a level of total and static pressure downstream from the exit 

louvers are made and Justified later in the analysis. 

A basic configuration consists of the fan installed in the wing without 

any inlet or closure device ahead of the fan except the circular bell- 

mouth vane.  This configuration is referred to as the "circular vane 

inlet".  The bellmouth vane is known to be necessary for static operation 

of the fan to prevent separation because of the small radius bellmouth 

(r/cL = 0.061).  A model of the internal performance of this config- 

uration in cross-flow will be discussed first; this model of operation 

in cross-flow is necessary to explain the unexpectedly good performance 

of this configuration.  The comparative performance of two inlet flow 

control devices will then be presented.  One device consists of fixed 

side vanes arranged for minimum static loss, and located in the inboard 

and outboard portions of the fan annulus with the intent of turning the 

flow axially in these regions where most of the rotor loading and unloading 

occurs in cross-flow (similar to the helicopter effect of cross-flow on 

the advancing and retreating blades of the rotor).  The second device has 

articulated louvers hinged to fixed, spanwise vanes which were scheduled 

as a function of flight speed to turn all the flow axially.  With some 

additional hardware, the movable louvers could also be used to close the 

fan annulus for cruise. These additional inlet configurations are referred 

to as the "fixed inlet" and "articulated inlet", respectively. 
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A comparison of the operation of the right and left fan is also 

necessary becamie of the difference in operation which became apparent 

as a result of the tests.  The comparison will be made from tests for 

which both fans consisted of the X353-5 rotor with the same inlet on 

each fan. 

The -5 rotor was modified for Period II testing by reorienting the 

rotor blading 3  in the direction to increase the power consumption. 

The performance of this opened-up rotor, designated X353-5B, is compared 

to the -5 rotor statically in- and out-of-ground effect, and in cross- 

flow. 

A final part of this analysis will present the effects of closure doors 

statically in- and out-of-ground effect and in cross-flow.  The 

presence of the fuselage close to the fan inlet, as in a mid-wing 

installation, is also discussed. 

Performance Model of Basic Fan: 

A model of the internal operation of the basic fan without any in- 

let or closure is first described qualitatively and then sub- 

stantiated with the necessary qualifications. 

Without any inlet, there is a strong cross-flow component Imposed 

on the fan in flight. This cross-flow component causes the ad- 

vancing blades to load up and the retreating blades to unload.  As 

the cross-flow velocity is increased, the retreating blades 

eventually stall-out while the advancing blades continue to pick. 

up load.  The net result of this process is a gradual, moderate 

reduction in power absorbed at constant speed.  As flight speed 

is increased, there is a portion of the annulus which is stalled 

and which handles no flow.  This dead area increases with flight 

speed.  In the balance of the annulus, the flow is being pumped 

with energy input continually higher than the energy input at 
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static conditions, up to and beyond the conversion flight speed. 

If the power lost in the dead region is not great, and If the 

efficiency In the active region remains high, the internal 

efficiency will be moderately good.  Moreover, this process will 

result in an effectively smaller fan absorbing nearly the same 

power at higher pressure ratio with increasing flight speed.  As 

a result of this,, there Is net thrust available to higher flight 

speeds than would occur if the same power were absorbed uniformly 
i 

In the entire annulus at a lower pressure ratio.  In summary, the 

fan acts to provide an increasing mass-averaged pressure ratio 

with increasing flight speed and thus provides net thrust up to 

a higher flight speed than would be predicted.  The efficiency 

in the region where the loading is increased can be reasonably 

good.  A one-dimensional analysis would predict only a small change 

In stator incidence angles because of the high axial velocity of 

the flow.  Thus, if the rotor can handle the loading, the efficiency 

can be good.  System efficiency deduced would indicate that the 

system efficiency at 120 knots with the Jet deflected 35  Is 

nearly as high as static system efficiency. 

Figures 43 and 44a show rotor discharge total pressures for the left 

and right fans;, respectively.  Each fan has the nominal rotor with 

the circular vane inlet.  The ordlnate  is total pressure co- 

efficient roughly proportional to the difference between local 

rotor discharge total and ambient static pressure.  In both 

figures, rakes B and F are most nearly measuring advancing and re- 

treating blade performance.  The numbers on the curves denote 

flight velocity ratio (Vp/V  ).  In both figures, the advancing 

blades (rake B) pump an increasingly higher pressure rise.  The re- 

treating blades (rake F) unload up to a flight velocity ratio of 

0.15; beyond this, the tip region stalls out.  Also the leading 

edge portion of the fan (rake H) stalls at flight velocity ratios 
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above 0.15.  A similar process occurs at ß - 35 as shown In 

Figures 45 and 46 for the left and right fan, respectively. 

The extreme distortion of the flow field In flight Is apparent. 

An attempt Is made to assign a local flow to each measurement 

point In the fan annulus.  If the local flow Is correct., It can 

afford a basis for a flow Integration. The following assumptions 

lead to a level of total and static pressure at an area downstream 

from the exit louvers. The static pressure is assumed to be 

tunnel ambient over the entire fan annulus.  The total pressure 

Is taken to be the local rotor discharge total pressure reduced 

by a loss determined at static conditions as a function of exit 

louver angle .  It is Implied that this loss does not change 

greatly In cross-flow which Is fairly consistent with the small 

change In stator Incidence angle with loading.  If the local flow 

level calculated from this total and static pressure is assumed 

to exist from inlet to discharge, it becomes possible to mass 

average the rotor inlet total pressure, the rotor discharge total 

pressure, and the calculated stage discharge total pressure.  From 

these, a mass averaged inlet total pressure loss and mass averaged 

stage total pressure rise can be obtained.  Also, it becomes 

possible to integrate the thrust and discharge kinetic energy. 

The net thrust obtained in this manner can be compared to the 

thrust measured on the model system.  For this purpose, the drag 

of the aircraft is deducted from the system measurement.  The re- 

maining drag or thrust will then consist of fan thrust and any 

Induced drag. 

For the case of expansion down to ambient static pressure, the 

kinetic energy at the discharge is higher than the kinetic energy 

due to the approach velocity by an amount equal to the useful power 

Reference 16 
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output integrated from the calculated discharge velocity field and 

Is shown in Figure 47, for ß = 0° and 3 - 35°. The ordlnate re- 

presents useful delivered power at  100% fan speed.  It is known 

that the fan tends to overspeed at constant throttle setting as 

the flight velocity Is Increased:  the available power from the 

gas generator Increases slightly with increasing flight velocity; 

and flight speed and exit throttling tend to unload the fan.  The 

apparent required power for constant fan speed can be estimated 

by scaling down the available power by the cube of the overspeed. 

This required power for 100% fan speed is also shown In Figure 47 

for both ß « 0 and g = 35 ,  The ratio of useful output to re- 

quired Input is the system efficiency.  This is also shown In 

Figure 47. The system efficiency at low louver angles and low 

flight speed, and the system efficiency at high louver angles and 

high flight speeds near transition (120 knots, V /V ,  « 0.28) are 

approximately the same and reasonably high. 

The increase In mass-averaged pressure rise at constant speed as 

flight velocity Is increased Is shown In Figure 48.  If the en- 

tire fan annulus were to pump at this increased pressure rise, the 

flow would also Increase and the power would Increase on both 

accounts.  The fraction of the annulus required to satisfy the 

actual flow and power gets smaller as flight velocity Is Increased. 

This effective flow area is also shown In Figure 48. 

In summary, the fan effective flow area decreases and the fan pressure 

rise increases with flight velocity (Figure 48) with fairly uniform 

fan efficiency (Figure 47) up to the conversion range. 

Performance with Additional Inlet Devices; 

The "fixed vane" Inlet, consists of fixed cascades of straight 

vanes running span-wise with the wing located in the Inboard and 

outboard portions of the fan annulus within the confines of the 
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wing profile.  A separate closure for the fan would be required.  The 

"articulated Inlet", has roughly similar fixed spanwlse blades located 

within the wing confines.  A Movable vane Is hinged to the leading 

edge of each of these fixed vanes such that, when closed, they close 

the fan aperture, and, when open, they extend out Into the alrstream. 

They nust be scheduled primarily as a function of flight speed. 

Total pressure elements were located Immediately behind the inlets, 

positioned as indicated in Figure 42. 

in general, despite the great difference in Internal operation with 

each of the Inlets, the result is only a small difference in maximum 

attainable forward flight speed. 

The field of rotor discharge pressures for the circular vane Inlets 

has already been presented in Figures 43 to 46.  Similar data are 

presented for the fixed vane Inlet in Figures 49 and 50, and for the 

articulated Inlet in Figures 51 to 54.  Where available, data for 
o      o 

both fans are shown.  Exit louver angles of 0  and 35  are chosen for 

representing unthrottled and throttled operation, respectively.  Three 

or four levels of velocity ratio are chosen with 0.29 being near con- 

version.  There are four circumferential locations where total pressure 

rakes of six elements are located:  two in the advancing arc, two in 

the retreating arc.  These are, also, either in the active arc of the 

partial admission tip turbine or the Inactive arc and are so labeled. 

With the circular vane inlet, the loading on the advancing side in- 

creases greatly (Figures 43 and 44a - rake B) with increasing flight 

speed.  Where the advancing side is outboard (right fan. Figure 44a - 

rake B), the increase is much greater than when inboard (left fan, 

Figure 43 - rake B).  This comparison is shown in Figure 44b.  From 

wing static pressure data, the chordwise velocity distribution on 

the upper surface of the wing in the region of the advancing blade 

is higher (FB 151) when the advancing blade is outboard; therefore 
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the fan appears to be operating at a higher velocity ratio (Vp/V  ), 

This higher velocity results from the difference in wing area (due to 

wing leading edge sweep) upstream of the fan at the outboard panel as 

compared to the Inboard panel.  Similarly, the unloading of the re- 

treating side is apparent.  At low velocity ratios, the unloading is 

greater when the retreating side is outboard (left fan. Figure A3 - 

rake F) than when the inboard (right fan. Figure 44a - rake F), but 

in either case gets very poor at even moderate velocity ratios.  This 

Is Illustrated in Figure 44c. At a given flight velocity, as the re- 

treating side unloads, the ratio of cross-flow to local through-flow 

velocity becomes adversely high and eventually local through-flow 

virtually ceases.  This is even more pronounced when the retreating 

blades are in the active arc of the turbine (right fan. Figure 44a - 

rakes F and H). 

The effect of fixed vanes in reducing the peak pressure rise and 

loading is apparent (right fan. Figures 49a and 50 - rake B).  The 

comparison with circular vane inlet at ß = 0  and 35 Is shown in 

Figures 49b and 49c.  This may as likely be a result of fixed vane 

separation as flow straightening, judging from these data.  No left- 

wing fan data are presented from this run as it was not instrumented 

at the time. 

The articulated inlet data are shown in Figures 51 to 54.  A predicted 

schedule of louver angles versus flight velocity was tested and other 

schedules selected ±  5  from this setting.  At least two of these 

settings would produce nearly equal thrust with only small loss In 

thrust for the other setting; apparently, a fairly loose schedule is 

permlssable.  Their effect on equalizing the loading is apparent. 

The njethod of calculating local flow for the circular vane inlet was 

applied to the fixed vane and articulated Inlets,  As previously noted, 

by assuming this calculated local flow to persist through the fan, it 

becomes possible to form a mass-averaged inlet total pressure loss and 

stage total pressure rise. 
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The inlet total pressure loss expressed in coefficient form Is 

shown in Figure 55e. A comparison of fan-in-fuselage and fan- 

in-wing inlet performance is shown in Figure 55b. The fan-in- 

wing circular vane inlet had a significant static loss and 

negligible recovery in transition. As reported previously the 

fan-In-fussläge circular vane inlet had insignificant static loss 

and recovered essentially 1007.  of the flight dynamic head. 

L 

The loss data for circular vane and articulated inlet relate to 

one another realistically.  Both have Increasing loss with flight 

velocity ratio. The articulated inlet, with its additional hard- 

ware, is poorer at low flight velocities, but improves with flight 

speed because of its variable geometry, greater solidity, and con- 

sequently, better ram recovery.  The calculated loss for the fixed 

inlet looks low and was expected to be somewhat worse than the 

circular vane Inlet at all flight conditions. 

The stage total pressure rise coefficient for each of the Inlets 

is shown in Figure 56.  This is the same type of data as presented 

for the circular vane configuration in Figure 48.  The internal 

operation of the fan is seen to be very different among the three 

inlet configurations. 

It was the intention of this analysis to deduce the change In 

mass-averaged pressure rise at a constant fan speed as a function 

of flight velocity ratio for each of the three inlets.  The dis- 

charge velocity from this, with a distortion coefficient would 

determine both flow and thrust for the distorted flow that actually 

occurs.  It was anticipated that the rise in mass-averaged total 

pressure rise would be primarily a function of how little 

Reference 17, Figure 23 
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flow straightening would occur upstream.  Thus, a fan-ln-fuselage 

configuration with Its uniform axial flow pattern, should have as 

nearly a constant pressure ratio as a function of flight speed (for 

a given fan speed) as could be expected.  The circular vane inlet 

should have a map with pressure ratio rising the roost (similar to 

"Performance Model of Basic Fan" described near the beginning of 

this section).  The articulated louver inlet might be close to a 

constant map with the fixed inlet intermediate between it and the 

circular vane inlet as Illustrated below. 

01 
0) -u 

S 01 
(U o 
l-l -^ 

at oi 
oi o 
u u 

V /V 
P' tip 

Circular 
Vane 
Inlet 

Fixed Side 
Vane Inlet 

FIF and Articulated Inlet 

The results depicted in Figure 56 show the rise in characteristic 

of the circular vane inlet, with cross-flow.  The right fan has a 

greater rise than the left.  This is probably because the advancing 

arc of the right fan is outboard and local wing upper surface 

velocities are higher there than inboard; thus, the left fan 

pressure rise is lower.  The level for a 35  louver setting is 

higher at all flight speeds. 

The articulated louver Inlet has what appears to be a constant 

pressure rise (excepting one high flight speed data point).  Again 

the right fan is higher.  The drop measured at low flight speed may 

not be real. 

See Reference 18, Figure 33 
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The fixed vane results do not look Intermediate at all.  At 

0 ~ 0 , they decrease and at ß = 35 , they appear reasonably 

constant. 

For the fixed inlet, then, it would appear that not much error 

would be incurred if a constant map were used with the pressure 

rise interpreted as a mass-averaged pressure rise.  However, the 

effective area coefficient should be used as shown in 

Figure 57. 

The effective area coefficients for each of the three inlets are 

shown in Figure 57 as a function of flight velocity ratio.  The 

right and left fan data points are intermixed and the area co- 

efficients do not appear to be a function of exit louver setting. 

The single curves for each of the three Inlets are superimposed 

in the upper right-hand figure and they relate to one another 

sensibly. 

The mass-averaged inlet total pressure loss, the mass-averaged 

total pressure rise, and effective flow area are consistent with 

a calculated thrust (drag) and lift.  Lift and drag data are pre- 

sented in Figures 58, 59, and 60.  The measured drag (thrust) 

shown by the lines in Figure 60 is the total measured drag with 

the measured unpowered aircraft drag and engine ram drag deleted 

(Includes intereaction drag).  The data points are calculated drags 

based on the mass-averaged data. 

The agreement of the calculated thrust (drag) at ß = 0  with the 

measured thrust (drag) is good.  At exit louver angles other than 

zero (35 and 40 ), agreement is good except for the articulated 

louver inlet system.  This comparison of calculated versus measured 

thrust (drag) affords a check on the integrated flow and Is in en- 

couraging agreement. 
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The corresponding fan Lift based on these calculations is presented 

in Figures 58 and 59.  In Figure 58, three sets of curves appear; 

one set for each inlet.  Where available, the contribution of each 

fan is shown separately.  In Figure 59 each set of curves compares 

the inlets at the same exit louver angle.  It would appear, in 

general, that the articulated louver system was poorest at low 

velocity ratios and the fixed vane inlet best at high velocity 

ratios.  At low velocity ratios, the circular vane is probably 

best, but the test data do not extend low enough in velocity ratio 

with sufficient accuracy for valid comparison. 

Comparison of Fan Installations in the Right and Left Wings: 

Several installation differences exist between the right and left 

fans. Many of these can be seen in the sketch of Figure 42.  The 

location of the four rotor discharge rakes is of particular 

importance.  The angular locaoions of the rakes were 22 1/2 off 

from the wing chordwise and spanwise axes.  Other aspects of 

geometric difference are tabulated as follows: 

Loading Turbine Wing Spanwise Wing 
Position Arc Thickness Location L.E. 

Left Fan 

Rake B Advancing Active Thick Inboard - 

D Weak 
Advancing 

Active Thin - - 

F Retreating Inactive Thick Outboard - 

H Weak 
Retreating 

Inactive Thin - Closest 

Right Fan 

Rake B Advancing Inactive Thick Outboard - 

D Weak 
Advancing 

Inactive Thin - - 

F Retreating Active Thick Inboard - 

H Weak 
Retreating 

Active Thin - - 
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Left Fan Right Fan 

Period  I  (October 1961)  X353-5 iotor S/M 001   X353-5 Rotor S/M 002 

Period II  (January 1962)  X353-5B Rotor S/M 009 X353-5 Rotor S/N 001 

The difference of most concern between the left and right In- 

stallations Is the lower stall envelope of the right fan. This is an 

envelope of decreasing angle of attack with increasing flight velocity 

as shown in Figure 79.  This envelope was relatively independent 

of inlet configuration but was increased by wind modifications 

such as the addition of Kruger flaps on the leading edge of the 

wing and the removal of the wing tip section.  Both wing 

■odifications are such as to reduce the local wing lift coefficient 

and hence average cross-flow velocity in the outboard region, 

especially at angle of attack. 

In an earlier section it was noted that the advancing blades of the 

right fan, which were outboard, picked up loading more rapidly with 

flight speed than the advancing blades of the left fan, which were 

Inboard (see rake B of Figures 43 and 44).  Similarly, the retreating 

blades of the left fan, which were outboard, unloaded faster than 

the retreating blades of the right fan, which were inboard.  This 

differential rate would occur if the average cross-flow velocity 

in the outboard region were approximately 15% higher than the in- 

board region.  This would cause the rotor binding of the right fan 

to load up and stall earlier than the left fan.  Also, the stall 

might be more severe because the advancing blades of the right fan 

were operating in the inactive arc.  If the advancing blades operated 

in the active arc with turbine air leakage present, the performance 

should deteriorate more gradually and the stall might not occur so 

suddenly.  Figures 56 and 58 show the generally more rapid Increase 
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in pressure rise and lift of the right fan as compared to the left 

fan as flight speed is increased. 

X353-5 Rotor Versus X353-5B Rotor; 

Static Performance Out of Ground Effect - The X353-5 rotor was 

found to absorb 5 to 67,  less than design power at design speed. 

Low speed scale-model tests in a wing configuration had been run 

with simulated X353-5 rotor bladlng and with bladlng twisted open 

Just at the tip to Increase the tip loading.  Both of these rotor 

blades were run at blade orientations for increasing the power con- 

sumption to determine the effect on fan efficiency.  The better 

characteristics were obtained with the -5 rotor blade reoriented 3 

open (X353-5B).  These scale model tests showed that the power con- 

sumption increased 10 to 11% with no change In static unthrottled 

efficiency, although there was more rapid unloading under throttled 

and cross-flow conditions.  These characteristics were generally 

verified in the full scale tests as discussed in Part D of this 

Section of the report. 

The rotor discharge total pressure rise coefficients for the two 

rotor configurations (full scale) are compared in Figure 61 showing 

a substantial (*> 67.) increase in pressure coefficient for the -5B 

rotor.  The -5 rotor was tested at a ground height of h/d_ =2.3 

as set by the lift fan facility arrangement In Evendale.  The X353-5B 

rotor was tested at a ground height of 1.82 which was the highest 

ground height obtainable for the Ames outdoor ramp test. 

Static Performance in Ground Effect - The X353-5B rotor was also 

tested at a ground height of h/cL, = 0.98. The problems anticipated 

for this test configuration were: 

Reference 15 
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1.  Hub stall due to heavy throttling of the hub region In 

proximity to the ground. 

2.  Reduction in power consumption and efficiency under 

throttling imposed by the ground plane. 

The rotor discharge total pressure profile and radial variation of 

inflow velocity (local flow coefficient) are shown in Figure 62. 

The hub does not stall at h/<L =0.98.  In going from an h/cL of 1.82 

to h/cL of 0.98, the flow is reduced 9% at constant speed. 

A momentum and static pressure integral can be made to deduce the fan 

Internal thrust if the static pressure distribution across the dis- 

charge annulus is known.  During these tests, static pressure was 

measured underneath the fan in the dead region beneath the hub.  The 

only information available from which a reasonable estimate could be 

made of the static pressure distribution across the annulus was data 

from a scale-model of the fan tested in ground effect.  Using this 

with the measured hub static pressure, the evaluation showed a 10% 

reduction In fan lift at h/d_ = 0.98.  The corresponding reduction 

In measured power consumed, at constant fan speed, was 2.17. which, 

together with the lower lift, implies a reduction in system efficiency 
3/2 

(F   /HP)  of 13%.  This is a much larger reduction in efficiency 

than occurs with normal throttling via exit louvers and can be 

attributed to the concentration of throttling at the hub evidenced by 

the very large drop-off in flow in that region (see Figure 62).  On 

the average, the hub flow is reduced 16% versus 4 1/2% at the tip. 

There is a plug thrust from the static pressure under the hub 

equivalent to about 2 1/2% of the out-of-ground effect thrust.  Thus, 

the net thrust loss at constant speed is about 7 1/2% for the X353-56 

rotor at h/cL, =0.98 based on fan Internal performance measurements. 

Performance in Cross-Floy - The internal performance of the -5B rotor 
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was compared to the -5 rotor on the basis of the rotor discharge 

pressure rise coefficients.  The performance of the -5 rotor with 

the fixed vane inlet in the right wing installation was shown 

previously as a function of flight speed in Figures 49a and 50 for 

P = 0° and ß = 35°.  Similar curves for the X353-5B rotor with a 

fixed vane inlet but in the left wing installation are shown in 

Figures 63 and 64 for ß = 0° and ß = 35° (30° flap angle) .  Com- 

parison of the two installations shows the -5B to exhibit a more 

rapid unloading of the retreating side (rakes F and H) and a less 

pronounced increase in loading on the advancing side (rakes B and D). 

Also the tip performance on the advancing side is poorer.  These 

differences are certainly, in part, because of the higher outboard 

wing upper surface velocities on the right fan;  the poorer tip per- 

formance of the left fan (opcned-up rotor) results from the advancing 

blades being in the active arc.  They must also be partly the result 

of the inherently higher -5B rotor loading which would break down 

more rapidly under adverse conditions. 

The effect of 30  flap angle is shown in Figures 65a and 65b.  Some 

small circumferential redistribution of loading can be seen with the 

advancing blades loading up and the retreating blades unloading.  The 

effect of angle of attack is illustrated in Figure 65a for 

VT,/V...,  = 0.22.  At V' /V .,  =0.22 with +16° a and at V_/V ,  =0.31 
P  tip r  tip P  tip 

with +10  a, there was still throttling margin since loading increased 

with the addition of 35  of exit throttling.  Consequently, back- 

pressuring resulting from underwing pressure at these angles of attack 

and velocity ratios is not severe.  At V-ZV    = 0.38, the highly 

loaded side collapsed in stall (Figure 65b - rake B). 

— ■, ~o The effects of yaw angle are shown for Y = + 12 at Vp/V 
tip 

0.22 

(Figure 66).  The effect of the combination shown is fairly small. 

There is some Indication of circumferential redistribution of loading 

consistent with the changes in on-coming wind direction. 

This was discussed earlier in this section on pages 47 and 48. 
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In summary, the major variable on fan performance is flight speed 

with which the opcncd-up-rotor unloads slightly more rapidly than 

the -5 rotor. Of the variables of angle of attack, flap angle and 

yaw angle, only extreme angles of attack (above 14 ) have any 

serious affect causing rotor unlosding. 

Performance with Inlet Doors and Mid-Wing Simulation: 

Static Performance Out of Ground Effect - Two closure door con- 

figurations were tested.  Both of these doors were basically 

"butterfly" doors hinged along the fore and aft centerline. The 

hinge line was along the top of the major strut and the leading 

edge of the major strut was raised so that the axial location of 

the hinge line was well above the wing surface.  Thus, when the 

doors wem open, the trailing edges of the doors ware well above the 

ballmouth and in a lower velocity region.  Two types of doors were 

tested:  1) unfaired doors and 2) faired doors.  The upper surface 

of the unfairad doors in the closed position corresponded to the 

upper surface of the wing contour everywhere except where the 

bulletnose protrudes through the wing surface.  The unfaired doors 

were cut out to butt up against the bulletnose.  The outer half of 

the faired doors in the closed position was identical to the un- 

faired doors. The fairing refers to a change in door contour which 

was in the direction to fair out most of the protruding bulletnose 

for Improved wing performance in cruise.  The fairing starts around 

a line which is roughly the mid-annulus of the fan and Intersects 

the bulletnose near its top. Except for the effect of the wing 

spanwlse contour, the fairing is roughly axlsymmetrlcal. 

In the open position, the unfaired doors showed no separation under 

static conditions. The faired doors, because of the reversed 

curvature, showed some separation near the hub.  Static tests were 
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run on both configurations In the wind tunnel throat with the 

overhead tunnel doors open. Rotor discharge pressures are shown 

In Figure 67. There Is a slight distortion near the hub because 

of the door fairing but no change In average pressure. 

Static Performance In Ground Effect - Both closure doors were 

tested during the static ramp tests.  The faired doors were tested 

at h/d_ «1.82 and 0.98.  The unfaired doors were tested at h/d 

> 0.98 only.  The Internal performance with the faired doors in 

ground effect is shown In Figure 67 in terms of flow and rotor dis- 

charge pressure rise coefficients; the effect is similar to that 

shown for the fan without doors in ground effect in Figure 62.  A 

comparison of the faired and unfalred doors at h/d    »0.98 is 

shown in Figure 68.  To satisfy continuity, the following relation- 

ship must hold:  A* a (AY)1'3.  Since this was not the case, as 

shown in Figure 68, there is an indication that one or both of 

these measurements are in error.  Using the relationship F a Y1/8 f> 

the thrust difference between faired and unfalred doors Is 2.2% at 

constant fan speed.  (Using the same relationship, the thrust 

difference between no doors and faired doors is ms  1.6%.) There is 

an indication that the pressure instrumentation did not measure all 

of the loss because high  loss  areas  are  concentrated around 

the fore and aft struts.  For comparison the measured thrust penalty 

between no door and faired door installation at 0.98 h/d_ and con- 

stant fan speed was 9.27. (see Table XIV,,  part D of this Section). 

In general, internal measurements are not satisfactory for identify- 

ing fan performance changes which affect the fan primarily In 

isolated, local areas. 

The ground effect on the entire aircraft system was positive at 

h/d_ ■ 0.98; i.e., there was more thrust at constant fan speed or 

at constant fan power at h/dL »0.98 than at h/d  a 1.82.  Wind 
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conditions apparently had a considerable effect on system measure- 

ments, and consequently, only test points at similar wind conditions 

are comparable. A discussion of system measurements Is presented 

in part D of this Section of the report. 

Performance in Cross-Flow - Hind tunnel tests were made of the wing 

configuration with the faired closure doors.  In addition, a series 

of tests was made with a simulation of a mid-wing installation by 

adding a superstructure to the topside of the fuselage.  Its lateral 

cross-section at the fan centerllne was roughly box-shaped such 

that the vertical sides were close to the fan inlet bellmouth at the 

wing surface.  This body was added to the basic top-wing model and 

faired fore and aft.  Most of the data discussed here compare the 

mid-wing configuration with faired closure doors Installed to the 

top-wing configuration without closure doors Installed.  Some data 

for the top-wing configuration with closure doors are also given. 

The flow over the closure doors was apparent from tufts applied to 

the door surfaces.  The left fan doors could only be viewed when the 

mid-wing fuselage body was not on the model,  A view from the right 

aide of the aircraft model would show the outboard side of the out- 

board "butterfly" door of the right fan, and the inboard side of the 

inboard "butterfly" door of the left fan.  A sketch of some of the 

tuft patterns is shown in Figure 69.  Small regions of separated 

flow at static conditions are shown and these occurred within  the 

light semi-circular line which circumscribes the bulletnose fairing. 

In normal level flight, the aft region cleared up  and  looked 

like  the  lower right figure shown for  80 knots.  At  high angle 

of attack,  as shown  in the upper right figure for 16 ,  the 

Inboard side of the left fan was badly separated at the leading 

edge.  The effect was similar and more severe than that shown for 

the right fan in positive yaw.  This implies a strong spanwise 
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flow component in the inboard direction at high angle of attack. 

The comparison of the effect of the mid-wing Installation with 

closure doors, to the top wing installation without closure doors 

is made on the basis of the measured rotor discharge total pressure 

field.  Comparison is first made at zero angle of attack and zero yaw. 

Then a comparison is made at an angle of attack and in yaw.  All 

of the data are from the left wing fan Installation (X353-5B rotor 

and fixed vane inlet). 

The combined effect of the mid-wing installation and doors Is to 

increase the loading of rakes D and F in the back half of the fan. 

This effect noted at a flight velocity ratio Vp/V   =0.22 is 

more pronounced at Vp/V .  »= 0.31.  At this latter condition, 

rake B indicates poorer performance, especially in the tip region. 

This is shown in Figure 70. 

Comparing the curve for the top-wing, no-doors configuration in 

Figure 70 with the same configuration in Figure 71 shows the 

loading effect of an angle of attsck change of 10 .  This is 

similar to the loading effect from increasing velocity ratio. 

Figure 71 indicates that the addition of doors alone is the big 

factor in increasing fan loading and that the mid-wing configuration 

of itself probably has little influence. 

The effect of the mid -wing installation with the doors in yaw is 

shown in Figure 72.  The positive yaw (clockwise) of these com- 

parisons is in the direction to cause the flow to approach from 

the left and thus be similar to angle of attack variations, which 

seem to cause a strong spanwise Inboard flow component (left fan). 

Indeed the effects are in the same direction and more pronounced. 

The pronounced effect of the modifications of either the doors 
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alone or the combination of mid-wing simulation and doors Is the 

Increase in loading of rakes D and F in the aft portion of the fan. 

The change in peak total pressure attained by rake D is roughly 

that which would be attained with full ram recovery and normal 

work input.  The aft portion of the fan annulus could be expected 

to have local full ram recovery.  Normal work input would imply 

no circumferential velocity component In this region. 

It is possible that the doors and fuselage prevent a strong in- 

board velocity component in the vicinity of rake D; this would 

Imply a strong Inboard velocity in this region with the top-wing 

Installation without doors which would cause the region of the 

fan near rakes 0 and F to unload. 

Performance "Tuning" with the Circular Vane: 

An investigation was made during the outdoor testing to show the 

effect of Increased inlet vane loading.  Because of fabrication, 

welding and rewelding, and installation changes to accommodate 

the various teat configurations, the vane shape became distorted 

in a direction to unload it in the middle of both the active and in- 

active arcs of the fan.  The vane was raised at both locations to 

increase its loading.  Geometric angles before and after this change, 

which reflect this loading, are shown in Figure 73.  The effects of 

improved tip performance appear on rakes B and F in Figure 74.  The 

3.3% Increase In average pressure coefficient was reflected in a 

measured 2 to 31%  increase in thrust with practically no change in 

power requirements, indicating a fan efficiency improvement.  The 

vane was raised only for one test run at 1.82 h/d and was in its 
r 

normal position for all other runs. 

Miscellaneous: 

In order to Identify effects related to use of test equipment (see 
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Figure 5) instead of flight type hardware, wax was applied to the 

side vane to circular vane attachment Joints to provide a smoother 

aerodynamic flow path.  This investigation was accomplished on 

the right fan in the wind tunnel for a hover condition with the 

tunnel throat opened to atmosphere.  Fan efficiency was markedly 

Increased (2 to 37. lift increase) indicating the significance of 

the Junction points to good performance. 

FAN THERMODYNAMIC PERFORMANCE 

The preceding part of this Section evaluated the fan performance based 

on internal measurements.  A corresponding evaluation can be made 

based on system performance measurements; primarily,  system input 

horsepower  and fan thrust.  For convenience, the fan speed-thrust 

relationship is also used as a means of comparing performance, loading 

and basic differences in fan operation. 

As noted in Section II, part of the testing involved simultaneous 

testing of fans with different rotors.  Their primary design difference 

was to obtain an increase In power absorption with essentially 

equivalent efficiency so that for a given power input each fan type 

would produce the same thrust with the -5B operating at approximately 

37.  lower speed (favorable from mechanical performance aspect) . 

Table XIII shows the basic X353-5 and -5B measured characteristics: 

TABLE XIII 

 X353-5 AND X353-5B STATIC PERFORMANCE DIFFERENCES  

Thrust at        Speed at 
Design HPa  1007. N-   Design HP 

(lbs.)      (lbs.)       (7.) 

Efficiency 
Parameter 

HP 

X353-5 
Maximum Power 
Minimum Power 

X353-5B 

7020 
7155 

7130 

7050 
7050 

7620 

99.8 
100.8 

96.8 

138.5 
141.6 

141.0 

a4270 Horsepower; Reference 19, page 29. 
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The actual performance data indicate an increase of 9 to 12 1/27. in 

power absorption with the -SB rotor which was accompanied by an in- 

crease of 0 to 2X in fan efficiency depending upon the level of power 

which is actually associated with X353-5 performance (this power dis- 

crepancy is discussed in detail in reference 19). There were other 

slight differences in configuration between these two fans in Table XIII: 

The -5 fan was installed in a test wing at Evendala (NACA 65-210 series 

with no taper) and located at an h/d_ ■2.3; the -5B data were obtained 

with the fan installed in the left wing (NACA 65-210 series, 0.5 taper 

ratio) of the wind tunnel airplane model and located at an h/d_ ■ I.Sz; 

the -5 fan had only a circular vane installed in the inlet, while the 

-5B had the circular vane and the radial stub vanes (see Section II). 

The stub vanes were welded in place and this provided smooth Junctions 

at the circular vane.  Because of these variations in configuration the 

static performance differences in Table XIII must be considered 

approximate. 

Comparison of Static Teat Results: 

Tables XIV and XV gives a comparison of static test results to 

identify the magnitude of performance effects resulting from the 

many configuration and test variables.  The following conclusions 

can be Inferred from the tables (it should be noted that the 

measurements of wind velocity at the ramp were not precise and 

that only one fan was operated for the comparative tests): 

1. The X353-5B fan will operate at M 3-4% lower speed than the 

-5 for a given power level and has the same efficiency. 

2. The maximum test height on the ramp (h/d_ = 1.82) is con- 

a The X353-5B will be tested at h/d  = 2.3 at Evendale under contract 
DA 44-177-TC-715 and will provide another comparison.  The inlet for 
this proposed testing will be the circular vane with fixed side vanes. 

Phoned from Moffett Field tower. 
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TABLE XV 

MEASURED AND CALCULATED GROUND EFFECT PERFORMANCE 

(FULL-SCALE AND SCALE-MODEL DATA) 

Constant Power Constant Speed 

AF          AF AF AF 

Measured   Calculated Measured Calculated 

Full Scale Full Scale Full  Scale Full Seal* 
Configuration Scale Model  Scale Model Scale Model Scale Model 

(%)      (X)   a)      (%) (X)   (%) (t)  (7.) 

X353-5B with 
Circular Vani 

h/dj, - 1.82: Reference Configuration 

h/dF . 0.98: 

No Inlet Doors +9.9   -   -6.4   0 +9.2  -11.0 -7.7  -4.0 

Faired Doors ■»4.7 0 -9.3 

* Calculated valves refers to values determined from fan internal 
pressure measurements similar to the method used in Part C of this 
Section (see page 55). 
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sldered out of ground effect based on the -5B thrust at 

constant power falling within the  accuracy of -5 data at 

h/<L =2.30 for similar configurations. 

3. The unfaired doors have no effect on fan performance out 

of ground effect (from hover wind tunnel tests) or In 

ground effect; the slight Increase In fan efficiency at 0.98 

h/dp, ifl considered negligible relative to test accuracy. 

4. The faired doors have no effect on fan performance out of 

ground effect but cause approximately 57.  lift loss in 

ground effect at a given power level with over 9% lift 

loss at a given speed.  The door effect comes from both 

unloading and a decrease in fan efficiency. The unloading 

0* 27. in fan speed) accounts for M 47. of the constant speed 

lift loss.  The 5.27. lift loss at constant power (Table XV) 

measures the decrease in fan efficiency. 

5. Increased loading on the fan inlet circular vane increased 

fan efficiency by 2 to 3%. 

6. Wind had an erratic effect on fan performance:  out of 

ground effect an 8 knot wind resulted in an apparent 47. 

decrease in fan efficiency; in ground effect a change from an 8 

to a 15-knot wind did not affect fan efficiency but unloaded 

the fan («2% in speed). There are insufficient wind data, 

accuracy and control of test conditions to understand fully 

wind effects; however, both on the ramp and during Evendale 

testing, light crosswlnds have adversely affected fan hover 

performance. 

7. Ground effects were significant and were dependent on the 

test arrangement.  The change relative to h/cL =1.82 in- 
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dlcates a large positive ground effect at h/d  -0.98 but 

a large negative ground effect at h/d_ - 1.30. Figure 18 

graphically Illustrates the basic configuration difference: 

at h/d_ ■ 0.98, the fuselage and ground plane simulate two- 

fan operation by presenting an effective image plane to the 

discharge flow; at h/d_ - 1.30, there is a gap between the 

fuselage wind ground plane allowing fan discharge air to 

flow out under the fuselage. 

8. Internal measurements (Table XV) Indicate that the fan per- 

formance is reduced in proximity to the ground. The 

positive system ground effect because of the aircraft con- 

figuration must account for the difference and is, there- 

fore, a very large effect, say 15 to 17% in lift. 

9. The fan did not unload appreciably In ground effect (less than 

17« In speed change for comparable conditions) .  This was a very 

different result than was obtained in scale model work which 

Indicated a power reduction of 10 to 11% to maintain a constant 

speed.  This is equivalent to « 3.57. increase in speed for the 

same power input. 

Static Performance Measured in the Wind Tunnel: 

Static performance Is considered approximate whenever measured in- 

side the wind tunnel but is obtained for comparative purposes. 

In general, with the fan-in-wlng configuration, static results 

measured In the tunnel with the throat opened to the atmosphere 

indicated fan lift to be  200 to 300 pounds lower than measured 

outdoors during ramp testing or at Evendale. 

A primary difference between static tests in the wind tunnel and 

elsewhere was the fixed side vane Installation; these were not 

involved during Evendale tests, and on the ramp radial stub vanes 

discussed above were substituted.  A simple test was made on one 
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of the fans to determine the penalty of the crude vane attachments 

(refer to Figure 5) at the circular vane:  a run was made with wax 

filler applied to the junctions to smooth out the aerodynamic flow 

path.  This resulted in a 270 pound increase in the static lift per- 

formance and would fully account for the difference noted between 

tunnel and other static test results.  This "calculated" close agree- 

ment between the various static data was also obtained for the fan-in- 

fuselage program (see reference 17, Table V). 

One as yet unexplained difference in static performance was obtained 

both in the tunnel and during ramp tests:  the right fan performed 

markedly worse than the left fan.  This was of no significance to the 

ground effect program which involved comparison tests on one fan only, 

but, during the wind tunnel program, fan lift is taken as the average 

of two "identical" fans, and worse performance of the right fan would 

reflect in the presented data's indicated lower fan contribution to the 

total performance than would be realized with two actually identical 

fans.  This difference is over and above the difference in the fan 

loading characteristics between the left and right wing fans discussed 

in Part C of this Section, which has to do with inlet environment and 

not basic fan capability.  Although measured forward air seal clearances 

are indicated to be very similar for the the two fans (Section II), it 

is believed that, with different rotor to frame dimensional runouts and 

possibly different thermal growths in the two fans, the right fan was 

adversely affected by higher forward air seal leakage. 

The significance of both the junction loss and the right fan deficiency 

is that the wind tunnel results presented are slightly pessimistic in 

terms of lift and net thrust capability in transition. 

Fan Throttling Characteristics: 

Figure 75 compares the X353-5 and -5B constant power static throttling 

characteristics.  During these tests, the -5B data were obtained at 

lower fan speed and are, therefore, less reliable.  Much more data is 

now available from the flightworthiness test of the X353-5B propulsion 

system in the Contractor's Evendale static test facility.  These results 
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have been added to Figure 75 for comparison.  In addition, the fan 

speed variation as a function of exit louver vector and stagger angles 

is shown in Figure 77b.  At the static condition, the increase in fan 

speed with louver setting Is not as severe as indicated in Figure 77a. 

Fan Power Absorption In Transition: 

The fan-ln-wing unloads  rapidly as cross-flow velocity is Increased. 

This Is In marked contrast to the fan-in-fuselage Installation where 

the fan operated at practically constant speed throughout the transition 

range (see reference 17, Figure 34).  The fan-in-wlng unloading 

characteristics are shown in Figures 76 and 77a for the left wing 

installation of X353-5 and X353-5B rotors; the X353-5B unloaded more 

both as a function of exit louver angle and forward speed.  This 

characteristic is a function of its blade loading (see Part C of this 

Section).  Figure 78 shows the predicted fan speed attainable as a 

function of forward speed and exit louver angle for a J85-5 power 

setting equivalent to HP  . = 4180 at hover.  The X353-5B rotor is 

more highly loaded at its static design point and, therefore, runs at 

a lower speed at hover conditions and ß = 0 .  At high forward 

velocities and high louver settings the two rotors approach the same 

speed.  This is why system performance in cross-flow based on the 

same fan speed does not appear to differ for the two fan types. 

All of the transition aircraft performance analyses are based on a 

100% fan speed limit.  It is possible to improve this performance 

appreciably if all available energy from the J85 engine were utilized. 

This kind of operation would have to be based on mechanical con- 

siderations, since an increase of «*> 77,  above the design fan speed 

would result. 

Fan speed increases as power supplied to the turbine remains constant. 
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Unloading characteristics shown In Figure 77 are applicable for 

the left fan Installation with either the circular vane with fixed 

side vanes or the circular vane only Inlet configuration.  The 

articulated Inlet did not unload as rapidly as a function of cross- 

flow. This Is not based on the power absorption measurement but on 

the fan Internal performance and higher aircraft pitching moments 

for the articulated inlet at velocity ratios above G.2 which in- 

dicate higher fan flow.  Based on internal fan performance it also 

appears that the right fan at velocity ratios below 0.3 unloaded 

less as a function of velocity ratio than the left fan. (See 

Figure 58.) This difference is probably too small to identify in 

power measurements. 

The internal measurements provide  insight to the marked 

dissimilarity in performance between the right and left installation 

at high velocity ratios. The right fan experienced an instantaneous 

unloading (stall) of M 107. speed change (equivalent to w 30% power 

absorption change at constant speed) ; the locus of these stall 

points is shown in Figure 79.  In general, increase in exit louver 

angle allowed an increase in velocity ratio before this stall 

occurred.  As velocity ratio is increased, the fan does not remove 

all of the cross-flow component and the discharge flow angle be- 

comes positive.  This results in additional louver losses and 

throttling and less stall margin at ß = 0 , and a decrease in louver 

losses and throttling at high exit louver angles (see Figure 80) . 

This phenomenon contributes to the good conversion capability of 

the fan-in-wing compared to the fan-ln-fuselage in spite of the 

much poorer inlet ram recovery.  The other contributor, the 

variable pressure ratio phenomenon, is described in Part C of this 

Section. 
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The left fan did not experience this rapid unloading, except at 

very high velocity ratios.  It did, however, unload slowly as a 

function of angle of attack at velocity ratios around 0.4. This 

characteristic Is shown In Figure 79 for the X353-5 and -5B rotors 

In the left wing. The X353-5 rotor tolerated M 10% higher velocity 

ratio before becoming sensitive to angle of attack changes. 

Installation of fan inlet doors and changing to a mid-wing con- 

figuration reduced this velocity ratio threshold by M 207.;  angle 

of yaw of 8 reduced it by another 10%.  Left fan unloading above 

this velocity ratio-angle of attack envelope was w 0.57. fan speed 

per degree of angle of attack; within the envelope, fan speed was 

not affected by angle of attack. 

Flow Direction Through Fan in Transition: 

With the fan mounted below a deep duct as in the fan-in-fuselage 

installation, the flow is turned 90 into the fan.  In the thin 

wing installation the fan flow is axial only at hover and, as 

flight speed increases, the flow angles through the fan without 

being fully turned into the inlet.  At the higher flight speeds 

with ß set at low angles, the louvers are at negative incidence to the 

flow.   At high P settings the louvers line up with the flow 

angle through the fan, resulting in less throttling effect at high 

ß angles in cross-flow than at low ß angles.  The sketch below 

illustrates the general characteristic believed to exist, although 

this is not directly measurable in transition: 

1.0 

W /W (? Hover 
a  a 

at Hover 

-71- 



This effect is best indicated In the date by the Increase in net 

thrust beyond 0 settings which at hover indicate excessive 

throttling losses without an Increase In horizontal thrust.  The 

maximum useful ß setting around conversion velocity ratios for the 

fan-in-wing ( 

was optimum. 

fan-in-wing configuration was M 50 ; for the fan-ln-fuselage, 37 

Fan Sound Power Levels and Directivity: 

A far field noise measurement of the lift fan Installed In the 

NASA airplane was made during the ground effect testing.  A sound 

pressure survey was made around one side of the aircraft model 

at  a  radial  distance  of  65 feet  and  in  the  plane of the 

fan, which was about 10 feet above the pavement. 

Fan speeds ranged from 600 to 2300 rpm and the measured sound 

pressure levels (average for each survey) are shown in Figure 81. 

For each survey a maximum sound pressure was recorded in a 

direction normal to the aircraft fuselage, probably the result 

of sound reflection.  The range of sound pressure levels for any 

one survey (one fan speed) was + 4 db, which Is not significant. 
o     o 

Fan exit louvers were actuated from 0  to 20 at 1400 and 1725 1 

rpm, and no significant change in fan noise was detected. 

It Is assumed (based on propeller noise experience) that the 

maximum noise is radiated in the plane of the fan.  The sound 

power level measured for the blade passing frequency at Evendale 

previously was 151 db compared with 158 db indicated by these re- 

sults and considering directivity was 3 to 7 db lower than 

measured at Ames. 

Fan and Engine Inlet Reingestlon: 

The most severe case of engine reingestlon occurred during the 

ground checkout test conducted on the ramp in September 1961. 
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Severe engine relngestlon was encountered for all cases of two-fan 

operation and, as shown In Table XVI exit louver angles up to 20 

were not effective in clearing the engine inlet condition.  No fan 

relngestlon was noted under any conditions.  The fan discharge was 

8 feet  11 inches above ground equivalent to 1.71 h/d-, and the 
r 

engine nacelles terminated 6 feet  10 inches forward of the fan 

centerllne and 2 feet  9 inches below the fan discharge.  Operation 

was unsteady because of random variations in engine inlet tem- 

perature of PUS ± 20  F.  With one fan operating, there was again no 

fan relngestlon; however, the engine inlets operated ^ 12 F  above 

ambient without the speed variation problem. 

With two-fan operation the hot air from the fan turbines is pinched 

between the cold, denser, fan discharge air, and it issues in a 

narrow stream fore and aft.  The stream was so narrow that sometimes 

only one engine was influenced (refer to Table XVI).  As far forward 

as the nose of the aircraft, the stream was only 4 to 5 feet wide. 

For the February 1962 ground effect tests, engine inlets were 

modified to prevent relngestlon simulating a high inlet con- 

figuration (see Figure 15). 

There was no inlet temperature rise noted during these tests with 

both fans operating (h/d., = 1.82).  A few of the runs with only 

one fan operating indicated a fan and engine inlet temperature rise 

of up to 10 F.  The maximum value was observed for a few data 

readings and did not appear to be a function of h/d value or any 

other variable in the testing.  Fan speed stability was generally 

within + 1/2X; with 10 F relngestlon the fan speed varied ±  1%, 

In wind tunnel tests, engine and fan relngestlon was present be- 
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low velocity ratlos of 0.08 when both fans were operating.  This 

caused unsteady fan operation and prevented obtaining reliable 

data.  The maximum level or relngestlon was about 20 F. 

During static tests In the tunnel (overhead doors opened), with 

only one fan running, the fan and engine Inlet temperatures In- 

creased gradually up to 20 F above the temperature at the start 

of the test run.  This was normal tunnel heating because of engine 

operation.  The fan operation showed   + 17. speed 

fluctuation and permitted valid data recording. 

Ground Temperature Survey: 

During the ramp tests, temperature surveys were taken in the fan 

discharge and vicinity and on the fuselage skin near the fan 

turbine.  Results of the air temperature measurements are shown 

In Figures 82a to 83c  with the fan discharge at an h/d_ value of 

1.30.  The data were taken at two vertical planes, and measurements 

were recorded at eight values of h/d_,.  The results also 

Indicate that the hot fan turbine discharge air is confined by 

the cold, denser, fan discharge air to the vicinity of aircraft 

fuselage and that the hot air leaves in a thin sheet fore and 

aft (this is also substantiated by observation while walking 

around the model). 

Air temperature data at 0.98 h/d  is not as extensive and con- 

sistent as that obtained at 1.30 h/cL, but it generally shows higher 

temperature  and more penetration of the hot gasses into the cold 

fan shown in Figures 84a, b, and c.  General temperature surveys 

around the fans are difficult to obtain because of the large 

volume to be covered and the steep temperature gradients in the 

mixing regions.  Fan height above ground, fuselage geometry and 

the adequacy of single fan tests (simulated image plane of symmetry) 

also would cause difficulty in applying these results directly to 
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other configurations.  The levels of temperature encountered should, 

however, be a good Indication of possible problems. 

For a case with the fans located about one diameter above ground 

which is realistic for an actual fan-in-wtng aircraft (viz. the 

VZ-11), the maximum temperature profile under the turbine stream 

reaches approximately 450 F above ambient 5 to 15 inches above 

ground.  The maximum occurs near the interface with the fan stream, 

and sharp gradients are encountered within a few inches.  This 

local high temperature mixes after turning by the ground and the 

temperature drops rapidly to 50 to 100 F above ambient within a 

few fan diameters distance. 

Fuselage skin temperatures for the two values of h/d_ are shown in 
r 

Figure 85.  These values were very consistent between runs, and 

can be safely used for design values after making corrections for 

heat transfer characteristics of the fuselage wall (test fuselage 

was made of 1/8 inch thick sheets of mild steel).  The maximum 

temperature reached within 777. of the gas generator T5 level which 

is close to fan turbine discharge temperature. 

E. FAN POWERED AIRCRAFT PERFORMANCE 

Performance Coefficients: 

Non-dimensionalized coefficients used throughout this report were 

described in references 16, 17, and 18.  Changes were made for this 

report to make the moment coefficient more meaningful.  Previously 

the moment coefficient, l^, was non-dimensionalized with the tail 

moment arm, t  .     For this report, except as specifically marked 

otherwise, it is non-dimensionalized with the wing mean aerodynamic 

chord, C   .  In search of the most appropriate basis for comparison 

of fan powered aircraft configurations, fan diameter is used In place 

of wing chord In the moment coefficient definition In some cases. 

Where this is done, the change is noted accordingly. 

-76- 



Other than these changes the coefficients are as described in 

references 16, 17, and 18.  Table XVII give« the conversion re- 

lationships for a general fan-in-wing case and for the specific 

■»del tasted. 

TABLE  XVII 

CONVERSION RELATIONSHIPS - AIRCRAFT COEFFICIENTS 

To Convert Multiply By: 
For Specific 

From     To        For General Case        Model Tested 

CL      \ <VVtip>3 V2AF 5-98 VW3 

CD      H^              Ditto Ditto 

Si VW Ditto I>itto 

W (Vvtip)3sw W2 vF 
13-14 (vp/vtiP): 

\       cL 
2V(Vvtip>asw 0-167/<Vvtip> 

IL C Ditto Ditto 

VSna^  Si «^ Dltt0 

VV       CM ^ V^P^ti/8»0^ 0.0761/(Vp/Vtlp) 

a 

Notes:  1) A^ in the general conversion relationship is the area of 

both fans. 

2) HuCC  ) is used to identify the moment coefficient 

non-dimensionalized with mean aerodynamic chord. 

3) H^(d_) is used to identify the moment coefficient 

non-dimensionalized with fan diameter. 

A third set of non-dimensionalized coefficients is commonly used 

for VTÖL devices.  This system uses the slip stream notation.  For 
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example:  Cr  ■ L/q„ A-    where q_ = F   /2 A_ + q .  F    Is 
L     nS T        ^S   oooo   r  n0   oooo 

defined as the hover thrust at any given fan speed, out of 

ground effect with B  and (3„ «= 0 .  The conversion between 
av     S 

these coefficients and fan coefficients (FL , H , R.) Is shown 

In Table XVIII and for comparison, data from Runs 1-5, -6 and -7 

are shown In this form In Figure  86.   These type data are in- 

cluded only for the convenience of readers more used to this 

method of presentation. 

TABLE  XVIII 

CONVERSION RELATIONSHIPS FC« SLIPSTREAM NOTATION 

To Convert 

From To 

Multiply By; 

For General Case 
For Specific 
Model  Tested 

M 

»L 

HD 

»L 

HD 

"M 

(V + (Vp/Vt  )8) /2     0.161 + (Vp/Vt  )a/2 :ip 

Ditto Ditto 

dF/2Cmac(*a+  <VW0      0-073   +  (VP/Vtip)8/2 

2/[o.32l  + (Vp/Vtlp)a] ♦B   + (VP/Vtlp>a 

Ditto Ditto 

2(w/dF L*8+(vvtiP>3J   ^^L0-321 + vvtiP>aJ 

To convert the velocity parameters, the following relationships 

apply: General Specific 

41 + «vw8 ■>] - ^L1 + 3-12 <vP/vtip>aJ 
1/3 

vvtip ■  ■ C1/Tcs - 0/ 0.567 (l/Tc     -  l) 

Where: 
{ is the ratio of Jet velocity to fan tip speed at hover. 
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General Conparlson With F«n-In-Fuselage Results: 

The total lift, drag and moment data for all of the fan powered 

tests are shown in Figures 87   to  98,   In general, the lift 

data are very similar to the  fan-in-fuselage results 

(references 16 and 17); a large lift increase is measured as 

velocity ratio is increased. At velocity ratios about 0.36 with 

ß set at 0 , the right fan experiences a rapid unloading re- 

sulting in a lift decrease and a discontinuity in the lift co- 

efficient characteristic. 

Drag data at 0 = 0 are quite different from fan-in-fuselage 

results as a function of velocity ratio.   The fan-in-fuselage 

drag increased at an increasing rate because of fan flow 

increase (favorable inlet ram recovery) while fan-in-wing drag 

increased at a decreasing rate because of both fan flow reduction 

(poorer inlet ram recovery) and high exit louver losses with the 

ß *> 0  setting.  At velocity ratios about 0.36 the drag became 

nearly constant because there was a large flow reduction when the 

right fan stalled. 

o 
For ß settings of 20 and greater, the drag characteristics appeared 

similar to the fan-in-fuselage results (both gross thrust and ram 

drag were relatively lower but the net drag was essentially unchanged). 

Pitching moments, which are a function of moment center selection, 

appeared to be quite dissimilar from the fan-in-fuselage results, 

however, are actually similar when proper correction for installation 

thickness is made.  Pitching moment is found to be a function of fan 

flow and therefore the number and performance of the fans in the 

configuration. There was a marked difference in fan-in-wing flow 

versus flight speed compared with fan-in-fuselage flow because of 

the different inlet environments and this significantly influenced 

the results presented in the following discussions. 
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Accuracy of Interaction Analysis; 

The accuracy of interaction lift, drag, and moments discussed next 

is mainly dependent on two factors:  force and moment measurement 

accuracy and accuracy of calculated fan performance based on internal 

aerodynamic pressure measurements.  (See Section V, Part C.) 

The measurement accuracy discussed in Section IV was estimated 

directly based on normal periodic force balance calibrations and 

repeatability of force data.  The limitations of the fan 

performance calculations are discussed in Section V, Part C.  In 

view of these limitations, it is estimated that fan momentum thrust 

based on calculated fan flow and used in interaction calculations 

could be in error by ± 10%.     In addition, the flow angle at the 

exit louver cascade (because of incomplete turning by the inlet) 

could be up to 20 higher than the indicated angle, affecting the 

moment contribution from the exit louvers.  The overall accuracies 

estimated for the interaction analyses are: 

IL + 0.035, H  + 0.02, and R ±  0.05 units. 

Interaction Lift: 

Interaction lift is shown in Figure 99 for several configurations 

tested.  For comparison, fan-in-fuselage results are also shown. 

In estimating the interaction lift, the following analysis was used. 

The total measured power-on lift was assumed to consist of: 

1. Power-off aircraft lift 

2. Fan momentum lift (including contribution from fan turbine) 

3. Lift change from tail downwa^h 

4. Interaction lift (induced lift plus interference effects) 

The power-off aircraft lift can be calculated for each configuration 

in units of YL   using the conversion from C to 1L . 
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Fan momentum lift was calculated from Internal fan pressure 

measurements and Is shown in Figure 100 (with fan turbine con- 

tribution included) as a function of velocity ratio.  For de- 

tails of fan performance calculations, see Part C of this 

Section.  Lift change from tail downwash was considered for the 

tail-on configurations tested using the previously determined 

tail downwash angle as a function of velocity ratio and tail 

lift vs. angle of incidence relationship based on power-off 

tests. 

Subtracting items 1, 2, and 3 from the total measured Lift gives 

the interaction lift caused by fan operation. 

The results for the three major configuration changes shown in 

Figure 99 indicate that interaction lift increased with an in- 

crease of velocity ratio and was considerably larger for the 

ß= 0 case. The Interaction lift for a configuration with 

t.m  0  is indicated to be larger than one with 6 =30  at 

velocity ratios above 0.2, but this is probably because of the 

calculation assnmptions:  the flap effectiveness was assumed to 

be the same for both power-on and power-off operation. Actually, 

the position of the extended flap area directly behind the fan is 

affected by the fan stream and its effectiveness should be 

significantly decreased as velocity ratio is increased. 

The interaction lift appears to be a function of fan jet angle 

relative to the cross-flow.  Based on internal measurements, fan 

flow was higher for (3 =» 35  than ß « 0  at velocity ratios above 

0.2; however, the interaction lift calculated for ß = 0 is con- 

siderably larger.  This characteristic was even more pronounced for 

the fan-in-fuselage configuration where at ß = 35  there was 

essentially no interaction lift indicated.  This is not unexpected 

No correction has been attempted for any effect of the tunnel floor 
(or other walls) on these results. 
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since a jet flap exhibits similar characteristics.  It is also 

indicated from  the data that the fan mounted in a wing causes a 

higher level of interaction lift per unit of fan flow than the 

fan mounted in a fuselage.  The fan-in-fuselage flow was higher 

for all ß settings, but the absolute value of interaction lift 

was as large or larger for the fan-ln-wing at all 0 settings. 

It was not possible to obtain good lift measurements in the wind 

tunnel at velocity ratios below ^  0.08 because of fan and engine 

relngestlon.  Any performance indicated in this range must be con- 

sidered questionable wherever the wind tunnel results are presented 

as a ratio or percentage of fan static lift; the static fan perfor- 

mance level used is that obtained during Evendale static tests (X353-5) 

which is repeated in Figure 101 (from reference 19) . 

Interaction Pitching Moment: 

Interaction moments are shown in Figure 102 for the several con- 

figurations tested. For comparison, fan-in-fuselage results are 

shown corrected for the difference in installation thickness. 

In estimating the interaction moments, the following analysis was 

used.  The total measured power-on moment was assumed to consist 

of: 

1. Power-off aircraft moment 

2. Moment from displacement of the fan lift and thrust 

vectors from the moment center 

3. Moment caused by the J85 ram drag 

4. Moment contribution from the tail 

5. Interaction moment (from induced and interference 

effects) 

a 
For moment center No. 2:  M   = + 0.85 F  - 1.38 Fv. 
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Power-off aircraft moment can be calculated for each configuration 

in units of R. using the conversion from (L. to IL,. 

Moments caused by the displacement of fan lift and thrust vectors 

from the moment center are calculated using Internal fan perfor- 

mance results. 

Moments caused by the J85 ram drag are obtained using the relation- 

ship of engine flow to fan speed and the moment arm from the moment 

centers to the engine cent erline.  This Is approximately - 

%  ram (2-95> VVtlp -0.0446 (2.95) V^ = 0<0115  /v 
 ■■'■ P  tli 

mac 11.44 

Xhe reason this is only an approximate relationship is that the 

fan speed to engine flow is not an exactly constant ratio for all fan 

speeds.  This error, however, is less than IX of the total moment 

and is, therefore, insignificant. 

Moment contribution from the tail installation is calculated from 

the previously obtained relationships of tail downwash, and velocity 

ratio and tail lift-angle of incidence slope. 

Subtracting items 1 through 4 from the total measured moment gives 

the interaction moment caused by fan operation. 

Comparing Figures 102 and 103, it can be seen that the interaction 

moment at fi = 0  and 6, = 0  follow about the same pattern as the 

fan drag at ß = 0 .  Assuming the relationship 11^    x d_ = a 

constant x H™, the constant can be evaluated and is found to be 

approximately equal 9.5 for the velocity ratio range from 0 to 0.30 

(ß = 0  and 6f = 0 ).  It is therefore possible to account for all 

fan caused moments by considering the fan ram drag force to act at a 

distance of 9.5 ft. above the momenr center (No.2) or «= 9.0 ft. 
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above the top surface of the fan (wing).  This is comparable with 

a value of «= 8.4 ft. above  the wing for the fan-in-fuselage model. 

Other studies indicate the interaction moment should be directly 

proportional to chord and inversely proportional to the effective 

aspect ratio.  The fan-in-wing model had both a larger mean aero- 

dynamic chord (11.44 vs. 7.33 ft.) and smaller effective aspect 

ratio than the fan-in-fuselage model.  The 7X difference in inter- 

action moment between these two relatively dissimilar models is. 

therefore, considered reasonable. 

At ß  =35  the interaction moment was less than at [3 = 0 , even 

though fan flow was larger at ß = 35  at velocity ratios above 0.2. 

This is partially the same phenomenon as described in reference 17, 

page 48; pre-turning the discharge flow by the exit louvers reduces 

the interference of the issuing jet with the cross-flow.  An additional 

factor not present in the fan-in-fuselage installation tested is that 

of the flow not being axial through the wing installed fan at high 

velocity ratios, as evidenced by the more severe throttling of the 

fan at ß =0° than at ß - 35° above 0.2 V_/V . .  In calculating 

interaction moments, it was assumed that there was a force on exit 

louvers equal to FY and a resulting nose-up pitching moment of 0.85 F . 

The flow angle leaving the exit louver, cascade is approximately ß 

when there is ho separation, in the cascade.  (Refer to Sketch.)  If 

inflow is axial, the.horizontal force (neglecting friction) on tne 

louver cascade is F sin ß or F  and the pitching moment caused by the 
A 

exit louvers relative to moment center No. 2 is 0.85 Fx.  If the inflow 

is not axial, the horizontal force on the cascade is F (sin ß - sin Aß) 

or less than Fx, and the resulting pitching moment is less than 0.85 F^. 

The actual flow angle entering the exit louver cascade is between 

Reference 16, Table 9 
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1 -1 o 
0 and Tan V^/V,  .  At V_/V ,  =0.3, the Tan VD/V, fc is »*= 24 . 

F  Jet       r  tip r  Jet 
Assuming this flow condition, the interaction pitching moment for 

(3 ■ 35° (Figure 102) would increase by 0.017; at this same velocity 

ratio but for g = 0  it would decrease by 0.016 bringing the results 

for the two exit louver settings closer together. 

The interaction pitching moment calculated for runs with ß = 35 

and 6. = 30  does not follow the constant relationship with ram drag. 

The 30  plain flap used in this test contributed ft 0.13 nose-down CL.. 

Review of the various data shows changes In lift, drag and moment that 

strongly indicate the flap to be separated directly behind the fan. 

This separation could be caused by the large cut-out in the flap which 

was necessary to accommodate the test exit louver actuation system 

(see Figure 1).  This implies reduced basic aircraft moment and lift 

contributions (see Figure 99 for change in interaction lift with flap 

setting).  In the analysis of interaction pitching moments it was 

assumed that the basic aircraft moment contribution remained constant, 

and this would result in evaluating the interaction moment at too high 

a level for operation with the flaps extended.  If a flap effectiveness 

of M 807. is assumed, both the interaction moment and lift results 

become Independent of flap setting. 

It is not possible to exactly account for the non-axial flow and flap 

effectiveness influences on the results, so results are presented for 

assumed axial flow and 100% flap effectiveness.  The reader is, 

however, cautioned to consider such Influences in applying these results 

to specific applications. 

The center of lift change as a function of velocity ratio is shown 

in Figure 104.  The maximum forward shift of the center of lift is 

PS 25% of C   or 55% of fan diameter.  This is another way of pre- 
mac J 

senting the system moment characteristic. 

Within the accuracy of the data there is no indication that configura- 
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tlon changes such as addition of Kruger flaps, a short span wing, 

or a mid-wing Installation affect the moment to any appreciable 

degree.  There was, however, a larger decrease in interaction moment 

at Ki 0.35 Vp/V .  where the right fan stalled and its mass flow 

decreased considerably. 

Interaction Drag: 

Interaction drag is shown in Figure 105 for several configurations 

tested.  For comparison, fan-in-fuselage results are also shown. 

In estimating the interaction drag the total measured power-on 

drag is assumed to consist of: 

1. Power-off aircraft drag 

2. J83 ram drag 

3. Fan ram drag 

4. Fan gross thrust (including fan turbine thrust 

contribution) 

5. Interaction drag (induced drag plus interference 

effects) 

The power-off aircraft drag can be calculated for each configuration 

in units of !!_ using the conversion from Cn to IL.  J85 ram drag was 

st 0,0446 Vp/V   based on the engine flow-fan speed relationship. 

Fan ram drag and gross thrust were obtained from internal fan pressure 

measurements, Figure 103. 

Subtracting items 1 through 4 from the total measured drag gives the 

interaction drag caused by fan operation.  The Interaction drag in- 

creased with velocity ratio and is higher at ß = 35  than ß = 0 . 

The 6f = 0  data has a larger Interaction drag component which is con- 

sistent with the flap effectiveness reduction discussed in evaluating 

interaction lift and moment.  The fan-in-fuselage results indicate a 

much higher level of interaction drag at ß = 0 .  This could be partly 

caused by the higher fan flow in the fuselage installation; however, 
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the large part of the difference is suspected to be the result of 

flow separations along the fuselage behind the fan with that rela- 

tively unstreamlined model. 

For the evaluation of interaction effects (lift, drag and moment), 

fan flow, gross thrust and ram drag are calculated from fan internal 

performance discussed in Part C of this Section.  Based on the 

non-uniform flow conditions described there, it should be considered 

that the calculations of fan performance are not exact and that the 

interaction effects are subject to the same inaccuracies involved in 

determining internal fan performance. 

The fan lift and drag coefficient determined from fan internal per- 

formance measurements shown in Figures 58, 59 and 60 do not include 

the lift or drag (thrust) contribution from the fan turbine exhaust 

gases.  This was added in preparing Figures 100 and 103 of the inter- 

action analysis. 
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System Lift and Drag >nd Moment Changes as a Function of Angle of 

Attack: 

The lift changes as a function of angle of attack were reasonably 

unaffected by fan operation at ß = 0 .  To obtain preliminary 

estimates of total system lift at any angle of attack between -4 

and -»-10 , it Is possible to add the fan lift, Figure  100,  to the 

interaction lift. Figure  99,   and the power-off aircraft lift at 

the desired angle of attack.  Figure 106  shows the slope of the 

lift coefficient vs. angle of attack for power-on and power-off 
c 

conditions.  The P ^ 0  value was always slightly lower than the 

power-off value mainly because of fan performance deterioration as 

angle of attack was Increased.  At ß * 35  the geometry effects are 

in a direction to Increase fan lift (F ■ F I Cos (ß - a) I J and 

apparently overcome the fan total thrust decrease caused by angle 

of attack Increase.  At velocity ratios above 0.25 the fan performance 

deterioration with a was more pronounced and the power-on value of 

AC./Act was less than the power-off value. 
Ju 

Total drag changes as a function of angle of attack were mainly a 

function of fan jat discharge angle especially at low velocity 

ratios.  At any condition the drag changes can be expressed (for an 

a range from -4  to +10 ) as a  AH /Aa = kj. a + ka aa.     The squared 

term is usually less than 107,  of the total change and as an approxi- 

mation a linear relationship can be used.  Figure  107  shows the 

variation of AH-VAB VS. velocity ratio.  This ratio did not vary much 

with velocity ratio (except at low ß settings in the high velocity 

ratio ranges where Increases in angle of attack caused the right fan 

to stall; this was usually accompanied by a decrease in drag from 

reduced fan flow). 

The change in pitching moment with a was essentially a constant 

AC,,/Act phenomenon, again, except when fan stall was present. 
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In general, it can be said that, as a function of angle of attack: 

1. Lift changes were similar to the power-off case.  There 

were some small influences of fan Jet exit geometry at 

high 0 settings and low velocity ratios, and of fan 

performance deterioration at high velocity ratios. 

2. Drag (thrust) changes were primarily a function of geometry. 

Some small Influence of the basic aircraft drag changes 

which may be obscured by fan performance changes is also 

present. 

3. Pitching moment changes are similar to the power-off case 

with little fan Influence. 

Power-On Tail Downwash and Static Stability: 

Tail downwash variation as a function of velocity ratio is shown in 

Figure  108 .  As expected the downwash angle was higher than for 

the power-off condition and decreased with velocity ratio. Tall 

downwash values below a velocity ratio of 0.075 (equivalent to 

M 30 knots at 1007. fan speed) are difficult to determine because 

of the small values of the moment forces used for calculations. 

Also the tunnel effects at these conditions are large, affecting the 

applicability of these data. 

The downwash angle at the aerodynamic center is a function of C 

and aspect ratio; tangent « = CT /rtAR, which for small angles re- 

duces to  c n 57.3 C /TTAR.  Theoretically the downwash angle at 

infinity approaches a value equal to twice the value at aerodynamic 

center.  In practice the downwash angle approaches zero some distance 

behind the wing because of viscous effects and is a finite value at 

the tail plane.  This value depends primarily on the lift coefficient, 

aspect ratio,and taper ratio of the wing, and the distance of the 
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tall behind and above the wing chord.  For the same configuration, 

the tall downwash should be a function of C only.  Figure 109 

shows the variation of CT with velocity ratio for  3=0 and 35 . 

Based on this It would be expected that downwash angle be some 

10 to 507. higher for the ß -• 0  compared to ß = 35  case over the 

velocity ratio range tested.  This Is not the case, probably because 

of tunnel effects and/or data scatter. 

The fan-ln-fuselage installation had an aspect ratio of 1.43 times 

the fan-in-wing value; it also had a slightly longer distance to 

the tail plane, a higher tail position, and m 207,  lower C at a 

given velocity ratio (ß =» 0 and 6, "0 ). All these factors 

would indicate approximately three times as much downwash for the 

fan-in-wlng compared to fan-ln-fuselage configuration.  Figure 108 

shows the downwash angle of both configurations.  The ratio of fan- 

in-wing to the fan-in-fuselage downwash angle varies from « 2 at 

the lowest velocity ratio to M 4.5 at 0.3 V /V   indicating a 

reasonably good agreement with the estimated ratio of 3. 

The change of tall downwash angle with angle of attack was the 

same with the fans running as the power-off value (de/da - 0.6), 

and was independent of velocity ratio or exit louver angle setting. 

The longitudinal static stability power-on and power-off is shown 

in Figure  110.  The value of static stability power-on Is 

generally higher than power-off.  This phenomenon is caused by 

rearward shift of the aerodynamic center (when the fan Is operating) 

of M 27. chord as can be seen In Figure 111. 

The above results are for the high-wing configuration with 30  flap 

Moment center No. 2 shown on Figure 
static stability calculations. 

was used for the longitudinal 
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deflection (no fan Inlet doors). Sufficient data are not available 

to evaluate tall downwash and static longitudinal stability for all 

of the configurations tested; however, it seems likely that the fan 

contribution would be of constant magnitude and only the power-off 

base point would change. 

Inlet Comparisons: 

Three fan inlets were used during Period I testing (see Section II 

for detail description). 

Inlet No. 1  - Fixed side vanes plus circular vane 

Inlet No. 2  - Circular vane only 

Inlet No. 3  - Articulated louvers plus circular vane 

The drag lift and moments obtained with inlets No. 1 and 2 were 

practically the same for all ranges of variables tested indicating 

the fan gross performance to be unaffected by the presence of the 

side vanes.  The side vanes did not influence system performance; 

however, they did reduce inlet distortion and, therefore, reduced 

blade stresses (see Parts C and F of this Section, fan Internal 

and fan mechanical performance). 

Using inlet No. 3 resulted in slightly lower lift (0 to 10X) at 

low velocity ratios up to Vp/V   = 0.18, because of the higher 

inlet losses under these conditions.  At velocity ratios from 0.18 

to 0.30 inlet No. 3 resulted in slightly higher lift (0 to 10%); 

above 0.30 Vp/Vtl 
UP to 20% higher lift.  This increase was caused 

by an effectively higher fan flow area present with the articulated 

louvers rather than an increase in ram recovery  (see Figure 55a 

and 57). 
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As would be expected from the higher fan flow, the drag moment 

tended to be higher for inlet No. 3 at higher velocity ratios.' 

The moment comparison in Figure 112 is based on tail-on moment 

data corrected for tail downwash.  Some error is probably present 

since the downwash was assumed to be the same for all inlet con- 

figurations.  Data are not available for a direct tall downwash 

evaluation for all of the inlet configurations. 

The maximum conversion speed was nearly the same for all inlets 

(see Figure 113).  This phenomenon can be best explained from the 

internal fan performance (Part C).  Inlet distortion reduces effective 

flow area but increases fan effective pressure ratio for inlets No. 1 

and 2 relative to inlet No. 3.  This results in decreased flow but 

higher thrust per unit of flow for inlets No. 1 and 2, and the net 

thrust output is essentially the same for all three inlets. 

Rotor Comparisons in Cross Flow: 

The installation of the X353-5B rotor in the left wing for the 

Period II tests did not affect the total aircraft performance to 

any measurable degree.  It would be expected that at low velocity 
o 

ratios and p = 0  there should be a difference in total lift of 

about 4X at the same fan speed because of the higher loading of 

the -5B fan.  The inherent scatter of low velocity ratio data 

obscures any such trend.  At high velocity ratios and/or high 

exit louver angles the -5B rotor unloads faster than the -5 rotor 

and the performance of each rotor at constant speed should become 

nearly the same; this indeed was the case with some indication that 

the -5B rotor may provide less lift. 

Effects of Fan Inlet Closure Doors: 

Addition of "butterfly"-style, faired, inlet doors caused an increase 
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in aircraft; drag coefficient (CD) of «^ 0.02 to 0.03 for the velocity 

ratio range of 0.15 to 0.30 at all exit louver angle settings 

(Figures 114a to 114c).   Since the  AC  caused by door 

installation is reasonably constant for all louver settings and 

changes only slightly with velocity ratio, It is reasonable to 

assume that It is mainly an increase In form drag and not a 

change In fan performance (In the latter case AC would vary as 
1 ü 

(Vp/V   )a)'   Additional support for this conclusion Is the lift 

coefficient not being affected by door presence. 

The doors were installed using external cables and turnbuckles. 

Estimating *> 2 square feet projected area for the above, it is 

possible to account for mt 20%  of the additional drag caused by 

door installation.  Converting the remaining drag to D/q  units, 

it appears that the faired doors used in test cause an additional 

drag equivalent to w 10 D/q (in the open position) for a two-fan 

installation. 

Kruger Flap Effects: 

Addition of Kruger flaps had practically no effect on drag other 

than the power-off difference of 0.01 C  (see Table X). 

Interaction pitching moment comparisons are shown in Figure 112 

with no appreciable difference except that Kruger flaps improved 

the fan performance slightly, resulting in higher moments at 

velocity ratios above 0.3.  This improvement is probably caused 

by a reduction in cross-flow velocity in the vicinity of the fan 

inlet because of the increase in wing chord ahead of the fan inlet. 
o     o 

The total lift at a = -4 to +4 was not affected; however, at 

higher angles of attack, the lift with Kruger flaps was Increased 

and CT    was approximately 107. higher. L max 

Very High Velocity Ratio Performance: 

Normal take-off transitions should be completed at velocity ratios 
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below 0.3.  It is possible that landing transitions can be per- 

formed that involve very high velocity ratios (0.4 to 0.6) because 

of the reduced fan speed requirement; also advanced lift fan 

systems using flow division between the cruise nozzles and the 

fans would tend to be operated at higher velocity ratios. Data 

for the high velocity ratio ranges, 0.4 to 0.6, are shown in Fig- 

ures 115a and b.  Fan performance is poor and the total performance 

approaches the power-off aircraft case.   A complete polar at 

ß » 45° and V_/V .  =0.57 is shown in Figure 116,  Indicating the 

similarity of power-on to the power-off results.  This similarity 

of high velocity ratio to the basic aircraft results suggests 

that low fan speed landing conversions can be accomplished 

smoothly without trim changes; also, take-of£ conversions using 

sequential dlverter valve switching can be accomplished with 

considerably less trim changes than required during simultaneous 

switching. 

Thrust Spoiling for Control: 

The exit louver system was designed to provide lift modulation at 

constant engine power.  Initial lift spoiling tests at static 

conditions were performed at Evendale (reference 19).  During this 

wind tunnel phase of fan test the lift spoiling characteristics 

were evaluated further as a function of cross-flow and angle of 

attack.  The four Important results are the lift reduction, thrust 

reduction, pitching moment reduction and fan speed change as a 

function of exit louver stagger angle (ß  ■ fa - Pi)• 
8      2 

The combined lift spoiling results of the Evendale and Ames tests 

are shown in Figures 117a to 117d showing the variation of 

Reference 20 
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vertical lift and horizontal thrust as a function of velocity 

ratio, average exit louver angle (ß  » Bi *  Ba)  and stagger 

angle (ß8). '       2 

Lift and thrust reductions at a given fan speed are expressed as 

a percentage of the fan lift at hover with ß  " 0°,  ß - 0°, 
ft" 8 

and at the same fan speed.  (See Figure 118c for fan lift vs. 

speed at these conditions.)  Data presented include the total 

effect due to stagger; that is, both fan momentum lift and thrust 

changes as well as changes in induced lift and drag.  Figure 117a 

shows the lift and thrust variation as a function of velocity 

ratio and stagger angle for  ß  = 0 .  There is no appreciable 

effect on thrust for all ß  values and no effect on lift for ß 
o 8 8 

up to 10 .  The maximum amount of lift spoiling possible at hover 

(ß  = 0°), with the X353-5 louver geometry, is 25% of hover lift 
av 

with the exit louver setting of ß  = 40 . 

Figure 117b shows the same variables for ß  a 10 . The main 
o av 

differences from the  ß  = 0 results are the increase in thrust 
av 

variation with ß  and the change in both lift and thrust variation 

with velocity ratio. The reduction In thrust with Increase In 

stagger angle is caused by the reduction in effective turning angle 

relative to the vector angle (see Figure 119),   The increase in 

lift spoiling effectiveness as velocity ratio is increased up to 

Vp/V   M 0.15  is apparently caused by reduction in induced lift 

effects in addition to fan momentum lift reduction when staggering. 

The reduction In thrust spoiling with increasing velocity ratio Is 

caused by the decrease of fan flow and the resulting decrease in 

ram drag; the gross thrust changes are reasonably Independent of 

velocity ratio changes; however, the ram drag changes are pro- 

portional to velocity ratio,and, therefore, the net thrust changes, 

through staggering, decrease with velocity ratio increases. 
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Figures 117c and ].17d give Che lift and thrust variation for 

ß  =20 and 35 .  An additional phenomenon present is that, for 

velocity ratios above 0.15, the lift spoiling effectiveness de- 

creases apparently because of  the relatively lower fan contri- 

bution to total lift at higher velocity ratios (Figure 100). 

In addition to altitude control, staggering can provide roll 

control by spoiling one fan more than the other.  Some asymnetrical 

staggering data were obtained which show the lift and thrust losses 

to be only about half of the value obtained with equal staggering, 

indicating that there Is no cross-coupling between the two fans. 

The roll and yaw results show considerable scatter throughout the 

test, but can be used as a rough check on the point of action of 

the forces produced by staggering.  The yaw moment was approximately 

equal to AD x 8 ft. and the roll moment was approximately equal to 

AL x 6 ft.  Based on this,it can be assumed that the lift and drag 

changes produced by staggering act at about the fan center which Is 

7.12 ft. from the aircraft centerline.  More accurate roll and yaw 

moment measurements would be necessary to establish the exact 

position; at hover these forces act slightly inboard from fan 

center because of the turbine location.  As cross-flow velocity is 

increased, the point of action of drag and lift forces moves Inboard 

of the fans (for counter-rotating fans : left wing fan, counter- 

clockwise; right wing fan, clockwise rotation, looking from the top) 

because of increased loading on the advancing blades relative to 

the retreating blades.  Changes in Induced effects may modify this 

to some extent depending on aircraft configuration. 

Pitching moment changes (moment center No. 2) were insignificant 

as a function of staggering:  fan lift decreased reducing nose-down 

moment, while fan flow also decreased reducing ram drag and its 

attendant nose-up moment.  If the center of gravity is located on 
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a chord station corresponding to the fan centerllne, then staggering 

would decrease pitch-up moment. 

It Is apparent that symmetrical staggering (altitude control) re- 

duces horizontal thrust and, without automatic control adjustment, 

descents will be accompanied by a reduction in horizontal 

acceleration rate.  In a coordinated control system, staggering 

could be accompanied by simultaneous increase in vector angle to 

preserve the horizontal force balance with a resulting larger 

vertical force change than attributable to staggering alone 

(vectoring decreases lift). 

During asymnetrlcal staggering (roll control) an adverse yaw is 

developed.  In a coordinated control system the adverse yaw could 

be eliminated by a simultaneous increase in vector angle on the 

staggered side resulting in decreased lift and a larger roll moment 

than possible with staggering alone.  If a yaw force is desired, 

vectoring exit louvers further produces an adverse roll which has 

to be compensated by unstaggering; this in turn yields more 

horizontal thrust and increases the yaw input. 

From the above discussion it is evident that a given altitude, roll 

or yaw control input is increased by the additional inputs 

necessary to prevent change in acceleration or prevent adverse 

yaw-roll or roll-yaw coupling. An automatic control system which 

would completely compensate for these cross-couplings is, therefore, 

a function of several variables such as ß  , ß and V-,. 
av  s     P 

Figures 117a to 117d are for a constant engine power input.  During 

fast transient changes In ß  and ß , the fan speed may never reach 

equilibrium and the resulting thrust and lift changes will be 

instantly greater than the steady state (constant power) values in 

Figures 117a to 117d.   The changes are greater during fast 
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transients because the fan characteristic Is such that Increased 

staggering unloads the fan resulting In fan speed Increase. 

Constant spead thrust changes are therefore greater than constant 

power changes and very fast relative to fan rotor time constant) 

ß changes approximate a constant speed change. These control 
8 

responses would depend on the rate of change of 0  and  0 and 

the exact fan acceleration and deceleration characteristics.  These 

data in conjunction with the steady state speed change shown in 

Figures 120a and b enable the complete definition of transient con- 

trol response. The speed change figures are for the X353-5 rotor 

with the solid data points indicating the X353-5B rotor. 

All of the cross-flow thrust and lift spoiling data are based on 

the tests with the X353-5 rotor since these data are more complete. 

Figures  121a and b show the lift spoiling characteristics of the 

X353-5B rotor in- and out-of-ground effects.  The significant point 

is that at the lowest position, spoiling up to 20 ß has no 

appreciable Influence on lift.  The X353-5B rotor indicated less 

lift spoiling capability at ßs ■ 30° than the X353-5 rotor but 

this may be partially the result of exit louver wear at this later 

point in the program resulting in a lesser actual louver angle 

than Indicated. 

Transition Analyses: 

The aerodynamic characteristics of the fan powered aircraft are shown 

in Figures 87 through 98.  Aerodynamic differences for the various 

configurations tested are relatively small and the transition charac- 

teristics would be generally the same, the one exception being the 

Time constant  -    "o   f 1      ± frv)   .  302 x 276 m    0.65  seconds 
T     V2(«>      y 12800 T     ^2(«>      •       12800 
o 

at M 100% N_ (for small unbalanced torque) 
r 
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short-wing span configuration which would require larger angles of 

attack throughout transition to maintain the same levels of lift. 

The transition analysis presented here is based on the high-wing air- 

craft configuration as shown in Figure 1 with the flap angle, 6f, set 

at 30 but without the tail installed. This aircraft model has a 

wing area of 426 square feet, an aspect ratio of 3.5, a wing taper 

ratio of 0.5, and a mean aerodynamic chord of 11.44 feet. The X353-5 

fans installed in each wing are equipped with the fixed side vane in- 

let and have no inlet closure doors installed. 

Two levels of total installed lift to gross weight were used; 

L/GW = 1.05 and 1.20 equivalent to 13,400 and 11,750 lbs., respec 

These correspond to test requirements of the VZ-11 specification. 

Transition Calculations and Procedure: 

Transition equations of motion are summarized in Table XIX. 

The aerodynamic characteristics of the fan powered aircraft are taken 

from Figures 87 through 98 and plotted as illustrated in Figure 122a. 

In this way, the coefficients }L   and 1L are available as a function 

of angle of attack (a) and exit louver setting (ß) for any desired 

number of velocity ratio values required to define the transition 

flight schedule. 

Using the maximum level acceleration schedule as an example, the 

equations of motion (Table XIX) are as follows: 

-P ^ <Vtip)a  HD .(LVLa 
g 

P S (VtiP>
a  «L = G-W- 

Assuming fan speed is constant at 2640 rpm, p is sea level standard 

density and L/G.W. is 1.20 (G.W. ■ 11,750 lbs.), the following 
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TABLE XIX 

TRANSITION EQUATIONS OF MOTION 

Flight Condition 

1.  Level unaccelerated 
flight. 

Level accelerated 
flight and level 
decelerated flight. 

3.  Constant speed climb. 

Accelerated climb and 
decelerated descent. 

S.T.O.L. 

a.  Ground run 

b.     Distance  for 
rotation. 

c.     Distance  to  climb 
out 

Equations  of Motion 

■PVW   "D 
G.W.      dVP 

g dt 

P VW     HL   '     G-W 

-pVVtlp^HD=      :: 
2.. G.W.        dVP 

:ip 

;ip;      L 
pAr(V       )^. 

•p Vvtip)2 H
D-

0
-

W
- 

81ne-"5ri-^ =     0 

and p  ^^tlp)     \ - G-W-   C0S  8 

? r  u      dvP 

p ^tlJ     HL  = G-W-   COS 

-p ^^tip)2 v^G-w- -p ^V^tip)2 ^ 
G.W.     dVP 

g dt 

or   -H_-(juEL,   "   +(iH. 
»G.W.   v       dVP 

D  K G.W.   KL g P    dx 

X
2  - VP 

where    cu = 

.    -i HVH, 
tan ü   L 

Z5G.W. 
G.W. 

50-X2  sin   1/2  (tan-1  ly^) 

tan   HyH 
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relationshlpa are  calculated. 

a  = -120.6  HD 

Hj^  = 0,2667 

Then, at each V-ZV  , for which the fan powered aircraft performance 

coefficients are plotted as illustrated by Figure 122a, read values 

of a and ß that correspond to the maximum negative value of H_ and 

satisfy the requirement that H- = 0.2667.  The following data 

illustrates the typical results. 

VvtiP 
VP 

ft/sec. 

VP 
knots 

a 

deR. 

ß 
de«. 

HD 
a 

ft/sec.s 

0 0 0 -8 17 -.155 18.70 

.05 36 21.33 -8 19.5 -.140 16.89 

.10 72 42.66 -8 23.5 -.123 14.84 

.15 108 63.99 -6 31 -.096 11.58 

.20 144 85.32 -6 33 -.062 7.48 

.25 180 106.65 -6 37.5 -.030 3.62 

.30 216 127.98 -6 40 0 0 

V /V 
P' tip 

a 
ft/sec.a 

a At 
sec. 

t 

sec. 
As 
ft. 

s 
ft. 

0 - .581 0 0 0 0 

.05 17.80 .525 2.02 2.02 36 36 

.10 15.87 .461 2.27 4.29 123 159 

.15 13.21 .360 2.73 7.02 245 404 

.20 9.53 .232 3.77 10.79 476 880 

.25 5.55 .113 6.49 17.28 1051 1931 

.30 1.81 0 19.89 37.17 3938 5869 

-102- 



In this cas«, changes in time and distance are based on average 

acceleration and velocity values. 

AV        — 
At = — ;  where a = average acceleration 

As = (At) (Vp); where V„  =  average velocity 

Similar procedures are followed to determine the other transition 

schedules. For more detailed description of the methods used for 

computing transitions, see reference 17, pages 52 to 57. 

Maximum Level Acceleration: 

A maximum level acceleration transition schedule is shown In 

Figures 122b and c.  From Figure 122b It can be seen that some 

decrease in total distance covered and time required can be obtained 

by choosing an a and ß schedule which reverses as flight speed is 

Increased.  This improvement is small and it appears that the 

relative simplicity of unidirectional changes in these variables is 

more advantageous.  As the gross weight is decreased to 11,750 lbs. 

in Figure 122c the time and distance requirements to complete tran- 

sition are reduced by <%; 50%.  The additional pitching moment require- 

ments for these transitions and the horizontal tail incidence angle 

schedules are shown in Figures 123b to 124c.  Two levels are shown. 

One uses the e.g. location at moment center No. 2 (see Figure 2); 

this location results in higher nose-up trim requirements at hover 

but large pitch control margin at intermediate velocities, <« 40 knots, 

The other level is based on an aft e.g. shift to a point where 

there is just enough nose-down trim available from the horizontal 

tail at (%: 40 knots.  This e.g. location is the same vertically as 

moment center No. 2 but only <ft!0.9 ft. ahead of the fan centerline. 

The tail volume coefficient is assumed to be 0.45 and a maximum 

CT tail used is 0.6.  A pitch fan mounted in the nose of the air- 

craft is assumed to provide the nose-up moment required at hover 
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and very low air speeds. None of the trim forces from Che Ceil or 

piCch fan is included in Che transition analysis shown in Figures 122b 

and 122c.  If ehe trim forces were included,the transition per- 

formance would be slightly improved.  Points indicaCing Che trimmed 

angle of attack and tail position are shown in Table XX  for the 

aircraft after the fans are shut down with inlets and exits open 

and also closed to identify major steps in the conversion. Moment 

caused by engine thrust was not considered. In order to reduce 

the angle of attack and tall incidence changes required at con- 

version, higher exit louver angles (P - 50 ) and higher angles of 

attack can be used. This approach would not Improve the transition 

performance but it would be in the direction to make the con- 

versions smoother. 

Maximum Rate of Climb: 

The locus of maximum rate of climb and climb angle points is shown 

as a function of flight speed, a and ß in Figure 125.  The maximum 

angle of climb occurs at lowest flight velocities while the maximum 

rate of climb is possible at velocities from 50 to 70 knots. The 

large increase in rate of climb and climb angle capability over 

the results in reference 17 is caused by the greater margin of 

L/GW.  The additional pitching moments requirements are shown in 

Figure 126.   The reduction in trim required relative to the 

maximum level acceleration case results from the high ß angle 

setting at and near hover which affects the negative moment from 

the fan lift vector. 

Level Deceleration at Constant Angle of Attack; 

While the previous transitions used maximum constant fan speed, 

this landing sequence uses variable fan speed.  Total time and 

distance to complete this transition is similar to the maximum 

level acceleration schedule.  Higher deceleration rates than shown in 

Figure 127 are possible but require reversals In the 0 or angle of attack 
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schedules. The additional trim moment requirements In this, as In 

any other, landing sequence Is lower than for take-off transitions 

because of the lower fan speed required. 

Conversion: 

The conversion from fan mode to turbojet mode can be accomplished 

as soon as the flight velocity Is sufficient to provide the 

necessary lift from the wings alone.  Two velocities are arbitrarily 

chosen:  110 and 120 knots.  The angles of attack required for trim 

lift, fan-off, are shown in Table XX.  The higher angle of attack 

is necessary for the condition where the Inlets and exits are still 

opened.  The lower value of a is for the cruise configuration. 

Angle of attack for the condition where inlets are opened but exit 

louvers closed falls between these two values. 

Tall incidence angles for trim pitching moment, fan-off, are also 

shown in Table XX. 
TABLE XX 

CONVERSION DATA   (6f  ■ 30°,   L/GW ■ 1.05,  MOMENT CENTER NO.   2,   ß  = 40°) 

Fan 
Wing Supported FllRht 

Closed Opened Closed Exit 
Supported Exit & Exit & Opened 
Flight Inlet Inlet Inlet 

Stall Speed (Knots) - 85 93 89 

Acceleration 9 23 21 22 
(7. of g) at 110 Knots 

Acceleration 3 22 19 20 
(7. of g) at 120 Knots 

Angle of Attack - -6 +6 +9 +7 
a  at 110 Knots 

Angle of Attack - -6 ->4 +7 +5 
a at 120 Knots 

Tail Incidence Angle - +9 -1 -4 -2 
1  at 110 Knots 

Tail Incidence Angle - +8 -1 -3 -2 
i  at 120 Knots 
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STOL: 

The STOL performance of this configuration will not differ 

significantly from the fan-in-fuselage STOL performance described 

in reference 17.  This is based on the total aerodynamic forces 

being very similar for the two configurations as well as the 

similarity of the maximum acceleration transition schedule shown 

in Figure I22b and Figure 67, reference 17. 

Wing Static Pressure Distribution: 

Wing pressure coefficients are shown in Figures 128a to 128f for 

several velocity ratios.  The pressure data substantiates some of 

the system results.  Comparing ß = 35 with ß = 0 results from 

Figure 128a, it is apparent that the lift is less for ß ■ 35°. 

The 6  = 30 pressure distribution from the same figure is similar 

to i. * 0 except for the flap contribution.  All of the data in- 

dicate a high velocity region on the lower surface along the side 

of fan discharge (station No. Ill which is located me 5  inches from 

the fan edge).  This is similar to the velocity distribution around 

a circular cylinder where the surface velocity at the maximum 

thickness point is M 2.2 times the free stream velocity.  This 

local velocity Increase could be responsible for some lift loss. 

At the lowest velocity ratio (Vp/V   ■ 0.069) there is no loading 

of the leading edge.  As the velocity ratio is increased to 0.146, 

the leading edge loading increases rapidly and then remains 

reasonably constant as velocity ratio is increased further. 

Faired Inlet Door Forces: 

The system described and shown tn Figure 129 was used to measure 

some of the door forces during the testing. These data provide 

the basis for an estimate of the door aerodynamic hinge moments 

with a reasonable accuracy for design purposes. Figure 130 is 

a compilation of some of the results to illustrate the relative 

change in hinge moment as a function of test variables. 
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The forces plotted In Figure 130  are for the outboard door on 

the right wing. The hover hinge moment was observed to vary 

approximately at the square of the fan speed,and at 100% speed 

was about 3500 inch-pounds, maximum, tending to close the doors. 

This number represents a hinge moment Index of 1.0 In Figure 130; 

however, the absolute value must be evaluated for design by 

appropriate consideration of factors of safety and other 

allowances. 
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F.  FAN MECHANICAL PERFORMANCE 

Inlet Configuration Selection «nd Genar«! Considerations; 

Rotor blade stresses were verified to be one of the primary con- 

siderations in selecting a satisfactory fan Inlet configuration. 

Mechanical evaluation of the three configurations tasted showed 

the following results: 

1. The circular vane plus fixed side vane inlet produced the 

lowest rotor blade stresses with a moderate hover thrust 

penalty (M 1%). 

2. The articulated vane inlet produced approximately the same 

stress levels as the circular vane plus fixed side vane 

inlet with a large hover thrust penalty (M 3 1/27.). 

3. The circular vane inlet has the lowest potential weight 

and simplest design and the best hover performance, but 

resulted in the highest rotor blade stresses during 

transition. 

With the circular vane Inlet, the first flexural blade stress of the 

X353-5 rotor was 25%  over running limits at V- = 60 knots and part 

fan speed (iL = 1650).  Increased flight speed and combinations of 
r 

higher fan speed with higher flight speeds would both increase the 

blade stress level. 

It was shown in Parts C and D of this Section that system per- 

formance in transition was nearly identical with each of the three 

inlet configurations. The circular vane only was not satisfactory 

from mechanical considerations and the articulated inlet system 

indicates a severe hover penalty. The choice of the circular vane 

with fixed side vane configuration as best thus follows: 
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Mechanical performance presented in this part pertains to the 

selected Inlet, which Is also planned for the VZ-11 application. 

X353-5 Versus X353-5B; 

Reorientation of the blade did not of itself have any significant 

influence on fan mechanical performance.  Data obtained with 

either type rotor is Interchangeable. A significant difference 

was associated with different torque band designs as described 

in later paragraphs. 

Left Wing Versus Right Wing: 

The left wing fan was used to Investigate the high speed 

characteristics and was identical to VZ-11 hardware with respect 

to blade dovetail, blade orientation angle, torque band design 

(two-piece), and fan rotation direction.  The rotor stress 

characteristics for the VZ-11 counter-rotating right wing fan 

are expected to be similar to these data. 

Rotor Blade Stresses: 

Cosine 2fl Mode - Blade stress data obtained during Period II 

testing was analyzed to determine the cosine 28 mode characteristic 

for the new rotor design as a function of tunnel speed, exit louver 

angle, wing angle of attack, yaw, fan acceleration time, wing- 

fuselage relationship, and fan inlet configuration including inlet 

doors.  To evaluate these parameters, approximately 150 accelerations 

and decelerations were performed. 

The cosine 26 mode blade stresses in this testing appeared to be 

independent of acceleration or deceleration time through the 

resonance speed.  See Figures 131a through d.  This was also true 

of the Period I test series for similar tests with the original 

rotor design.  Earlier fan-ln-wing static testing at Evendale 
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(reference 19), during which • single piece torque band was used, 

Indicated that stress level was a function of acceleration and de- 

celeration time, but this was not conclusive because of data 

scatter; it is believed that a larger number of test points at 

each set of conditions would show the same characteristic as 

measured at Ames.  On the other hand, both one and two-piece 

torque band designs have been tested in the fuselage configuration 

and show the blade stress to be sensitive to the acceleration and 

deceleration rate.  The conclusion is that transient rate (via J85 

throttle or the dlverter valve) is an important variable in 

determining cosine 26 stress level in the fuselage but not in 

the wing installation. 

Predicted values of cosine 26 stress based on previous wind tunnel 

results are included in Figure 131a indicating a marked reduction 

in this mode stress attributable to the two-piece torque band 

design. 

Another important result of the fan-ln-wlng tests has been to 

Identify that the change in cosine 26 blade stress with exit louver 

setting was much lower than predicted from fan-in-fuselage data. 

All fan-in-wing data show this same result.  One factor that may 

cause the reduced sensitivity of the cosine 26 stress to exit 

louver angle setting for the fan-in-wing installation is the 

characteristic of the exit louver angle for minimum throttling 

versus cross-flow (Vp/VM«)'  For the fan-in-fuselage installation, 

an exit louver angle setting of ß = 0 produced minimum throttling 

(maximum flow) and increasing ß Increased throttling (and stress). 

As shown in Figure 80, the ß setting for minimum throttling in- 

creased with cross-flow for the fan-in-wing installation.  Based 

on this characteristic, it would be expected that ß setting 

corresponding to minimum throttling should represent minimum stress, 

and changing exit louver angle from this setting should increase 
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stress.  As shown In Figure 131a, the variation of stress with ß 

setting at high tunnel velocities did not produce the expected 

characteristic.  Another factor to be considered is that the fan 

circumferential loading was not uniform at high cross-flows which 

changed the back pressure patterns transmitted to the rotor. The 

net result of these two effects apparently reduced blade sensitivity 

in the cosine 26 mode to exit louver angle changes. 

The effect of inlet doors, the mid-wing configuration, angle of 

attack and yaw on cosine 28 mode stress was insignificant within 

the range tested for these variables (see Figures 131e through h); 

in some cases Che stress was lowered. 

In addition to the above txanslent data, the fan was operated at 

the cosine 28 mode speed of 2050 rpm for six minutes at 125 knots 

tunnel speed with the following results: 

Measured Predicted Test Limit 
Blade Stress Stress Stress 

Conditions No. psi fSA) psi (SA) psi (SA) 

125 knots 3 15,500 - . 

ß -35° 

a - 0° 7 19,500 20,250 33,500 

» = 0° 

N = 2050 rpm 10 16,000 

The data indicate the measured levels would probably not be more 

than 2000 psi higher at ß = 45°. 

Since the cosine 26 mode stress magnitude is influenced by excitation 

from partial arc admission,  it was believed that the cosine 26 mode 

Cosine 26 mode stress magnitude for a fan-in-wing Is the result of ex- 
citations from partial arc admission; exit louver throttling, inlet 
distortion from cross-flow, and loading of advancing and retreating 
blades (relative to the air stream). 
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Stresses would Increase if the admission arc were reduced 50% to 

simulate one-engine-out operation. A blocker (refer to Figure 13) 

was put into the scroll to simulate the engine-out condition and 

the fan was operated through the cosine 29 mode resonance, 2050 rpm, 

at 20, 40, and 60 knots. The stresses were as shown in the 

following table: 
TABLE XXI 

COSINE 2d MODE BLADE STRESSES 

Tunnel 
Velocity 
(knots) 

Stress with 
one engine- 
out simulated 
(psi - SA) 

Stress during 
slow deceleration 
normal operation 

(psi - SA) 

Percent 
Increase 

20 

40 

60 

21,500 

19,500 

20,500 

11 

12 

13, 

000 

500 

500 

95.0 

56.0 

52.0 

Extrapolating the "engine-out" stress data to higher tunnel 

velocities would give an approximate  stress of 20,500 - 22,500 psi. 

If the 527,  increase found at 60 knots were applied at 125 knots, the 

"engine-out" stress would be 30,500 psi versus a 33,500 psi cal- 

culated stress limit.  From this extrapolation it appears that the 

cosine 26 mode stress would be within the stress limit with one 

engine-out at all transition speeds. 

Rotor Blade First Flexural Stress -  The stress limit for the first 

flexural mode is based primarily on the tip tang and dovetail strength. 

The airfoil itself is strong enough to permit a higher stress limit. 

For the X353-5B fan,  because of the stronger  single hook dovetail 

design, it is expected that the stress  limit  will be higher and 

All stress levels are single amplitude. 
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will  be  limited  by Che  tip  tang  strength.   Based on 

laboratory tests,  10,000  psi  was  selected  for  the 

tip  tang as  a safe running limit.  This was obtained from a 

20,000 pal run-out point (no failure) and than reduced for tem- 

perature effect* and allowance for blade-to-blade stress variation. 

The actual fatigue limit has not as yat been determined; however, 

more tests to determine this limit are In process. 

Stress data in the 1850 rpm speed region where the first flexural 

mode Is In resonance with an 8/rev excitation, are shown In 

Figures 132a and b. Figure 132a shows the stress as a function 

of tunnel velocity and exit louver angle for the basic airplane 

configuration with no fan inlet doors Installed. Note that the 

running stress limit of 10,000 psl is slightly exceeded above 

100 knots at ß > 45 . The overall blade stress levels for these 

conditions are Included in Figure 132a. 

Figure 132b shows that there is no significant change in stress 

level with angle of attack. 

At 60 knots and above, the first flexural stress was significantly 

higher for the mid-wing aircraft configuration with fan inlet 

doors installed than for the basic aircraft with no doors (see 

Figure 132b). Changing from the mid-wing to the basic (high) wing 

caused only a slight reduction in stress level.  It Is concluded 

that the addition of the faired doors to the inlets of the wing- 

mounted fans was the primary cause of the higher first flexural 

blade stress. The blade stress not only increased at the flexural 

resonance which is excited by 8/rev inputs at 1850 rpm but also 

at speeds above 2200 rpm where there are no per rev resonances. 

Here, the blades apparently were responding simply to separated 
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I 
flow distortions from the fan inlet doors. 

Stator Stresses: 

During static fan-ln-wing testing (reference 19), the stator 

stresses were increased compared with fan-in-fuselage levels. 

This resulted from a combined effect of separated flow and 

resonance.  This deficiency was basic in the design and is being 

changed for the VZ-11 program.  The single large stiffener ring 

dividing the fan stator into two annul! is being replaced by two 

thinner rings.  This corrects both sensitivities by changing the 

natural resonance frequency with Increased stiffness, and the in- 

creased stiffness, in turn, reduces the Influence of separated flow 

conditions.  New full-scale hardware for the VZ-11 has been bench 

tested to verify the resonance frequencies.  Actual test experience 

will be obtained during the VZ-11 program.  Scale model testing 

Indicates no aerodynamic performance penalty because of the 

additional stiffener ring.  This was achieved by reducing the maximum 

thickness to chord length (tm/c) ratio of the stiffener. 

Most of the wind-tunnel testing was conducted by selecting the 

variables so that the stator stresses remained within limits. 

For high speed and extreme variable ranges, test stiffener rings 

were added (refer to Figure 12); they were not used continuously 

to avoid any performance penalty because of this test hardware. 

Blade and Stator Stresses in Ground Effect; 

Blade and stator stresses were not significantly affected by ground 

proximity (less than 107. stress level Increase above the out-of- 

ground effect values for all critical stress modes).  This is in 
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marked contrast to the fan-ln-fuselage results (stator stress 

more than doubled at Low h/d values) but these two configurations 

are basically different in terms of the in-flow velocity profiles 

which give a higher hub loading even out-of-ground effect for the 

fan-in-fuselage.  For that case the fan flow is obtained from a 

column of air directly above the fan requiring the air in the 

center to accelerate over the bulletnose to get into the fan hub. 

For the fan-in-wlng case the air is obtained from essentially a 

hemispherical source and the hub velocity is much lower (the tip 

velocities are higher and require good inlet design to control 

bellmouth separation), 

The fan is throttled by the ground just as by vectoring with the 

exit louvers except that the flow is turned by static pressure 

gradients which cause high hub loading.  The initially higher fan- 

in-fuselage hub loading causes the hub to stall in proximity to 

the ground whereas the fan-in-wing hub performance deteriorates 

short of stall. 

Increasing ß in proximity to the ground has a similar effect as 

increasing ground height and tends to relieve hub loading and 

reduce stress levels approaching out-of-ground effect results. 

Circular Inlet Vane Stress: 

The test Inlet vane was not representative of flight type hardware 

(over 100 pounds weight).  Strain gages on the supports gave no 

indication of vibration. 

Normal Speed Operatln« Stress: 

In the operating range above the cosine 29 resonant speed, 1%%,, 

the rotor blade stress derives from a torsional resonance at 

2350 rpm, first flexural and first torsional mode stresses excited 

by separated flow, and off resonance cosine 29 mode stress.  At 
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low tunnel velocities, these stresses are low.  As tunnel velocity 

increases these stresses increase with the maximum stress occurring 

at 125 knots tunnel velocity.  At 125 knots the first flexural mode 

varied from 4,500 psi to 9,000 psi and was independent of 0 setting 

(0° to 45°), angle of a&tack (+4°) and fan speed (78% to 100%). 

The torsional resonance at 2350 rpm and the off resonance cosine 26 

stress were not significant in themselves but they added to the 

total stress level. 

Combining all the stresses present shows that the blade airfoil and 

single hook dovetail to be within infinite life limits and the tip 

tang to be near the stress limit set for the testing. 

When the faired inlet doors were tested, the rotor blade first 

flexural stress above 78% N increased significantly at 80 knots 

tunnel velocity.  It appears probable that at higher tunnel 

velocities  the first flexural stress will be over the stress 

limit presently chosen.  The limiting stress in the first flexural 

mode is in the tip tang.  As described above, tests are being made 

to determine more accurately the true safe value for this limit. 

To help alleviate the first flexural stress an attempt to reduce 

the excitation from the doors should be made.  These tests should 

be made in the wind tunnel at high velocities since the type of 

data is difficult to extrapolate reliably. 

Conversion: 

With both the wing and fuselage installations the first flexural 

and torsional modes were not a significant function of diverter 

valve door actuation rates and, for very short actuation times, 

these mode responses did not change. 

As noted earlier, the cosine 20 mode response in the fuselage, was 
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a function of diverter valve door closure time, whereas in the 

wing, it was almost Independent of closure time.  Steady state 

operation at the resonance speed was a higher stress indication 

than transient operation through the resonance range for the wing 

installation.  Conversion for that configuration is, therefore, 

not a special problem.  The fuselage Installation was never 

operated steady state at the cosine 29 resonance so it is not 

known if this would also be true for that configuration; the 

tendency toward higher stress with faster transients Indicates 

that conversion stresses may be higher than steady state and 

should be investigated. 

Temperature Measurements: 

Bearing Temperatures -  Bearing temperatures were well within 

limits for all test operation. 

Wing Temperatures -  Temperatures were recorded inside the wing 

in the vicinity of the fan installation.  Normal operating tem- 

perature was approximately 150 F; however, under conditions of 

high exit louver ee"tings, this temperature was recorded as high 

as 400 F.  The sealing arrangement between the lower  wing surfaces 

and the fan installation was not effective In preventing the hot 

turbine exhauei gases from leaking into the wing.  These high 

wing temperatures will be eliminated by an improved seal design 

that will be Incorporated in the VZ-11 installation. 

During Period I testing, the high wing temperatures caused some of 

the instrumentation leads to be burned off.  These were replaced 

with high temperature Teflon leads for Period II testing and were 

no longer a problem. 

Required X353-5B rotor dovetail design. 
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f 
VI.  HARDWARE INSPECTION RESULTS 

Both lift fans used during Period I testing were dlssssembled «nd In- 

spected at Ames with the following results: 

LIFT FAN S/N 001  (PERIOD I) 

Forward Frame and Scroll (not disassembled): 

1. Ball and roller bearings showed no sign of wear. 

2. The frame and scroll were dirty but no signs of wear or 

fatigue were observed. 

3. The frame insulation was not removed. 

4. The scroll air seals had shifted on the inner band causing 

a gap of approximately 1/4 inch at one point.  See Figure 133a. 

5. The forward air seals were rubbed by the torque band causing 

a groove, the maximum depth of which was 1/16 inch. 

Rotor; 

1. The rotor was completely disassembled and the following 

parts showed no discrepancies after being zygloed or magna- 

fluxed: 

a. Blades 

b. Carriers 

C. Torque bands 

d. Tabs 

e. Covers 

f. Retainer rings 
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2. The pins were hardness checked.and all fell within limits. 

3. Five carrier pins were bowed and were rejected. 

Rear Frame: 

1. No teardown was accomplished on the rear frame. 

2. All ß  exit louvers were loose at the lever arms. 
a 

3. Three exit louvers were failed at the riveted joint on one end 

of the louvers. 

LIFT FAN S/N 002  (PERIOD I) 

Forward Frame and Scroll - No Discrepancies Noted: 

Rotor: 

1. Two axial cracks about 1/8 inch long were noted from zyglo 

inspection of the forward torque band (single piece, design 

B - reference 18, Figure 3a). 

2. Eleven carrier pins were found sheared approximately 0.10 inch. 

Subsequent analysis indicated lack of proper heat treatment. 

3. Four carriers were damaged in the process of disassembling 

the partially sheared carrier pins. 

Rear Frame; 

1.     The rear  frame insulation blanket had seven tears caused by 

turbine shroud rubs.     See Figure  133b. 
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2. The turbine shroud was slightly damaged from the rub. 

3. All 0  exit louvers were loose at the lever arms. 
a 

4. Two exit louvers failed at the riveted Joint at one end of 

the louver. 

Dlverter valves S/N 001 and 002 were Inspected visually and no 

discrepancies were noted. 

The  J85 engines were sent to the Aircraft Service Shop of 

General Electric, Ontario, California  for inspection and minor 

overhaul. 

Both fans were overhauled, damaged parts were repaired or re- 

placed, modifications were made as outlined In Section II, and 

all fan Instrumentation was repaired prior to relnstallatlon 

In the wind tunnel model In preparation for Period II testing 

at Ames. 

At the end of Period II testing, both fans were completely disassembled 

and inspected with the following results: 

LIFT FAN S/N 001  (PERIOD II) 

Forward Frame and Scroll: 

1. No signs of wear or fatigue were discovered. 

2. A small piece of dlverter valve heat shield (see Dlverter 

Valve and Bellows S/N 001 paragraph) was found lodged at the 

nozzle inlet to the scroll.  The scroll was not damaged. 
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3. Ball and roller bearings showed no sign of wear. 

Rotor: 

1. The blades were magnafluxed and showed no indications of 

failure. 

2. The buckets and carriers were zygloed and were in good 

condition. 

3. Zyglo inspection of the torque band showed no indication. 

4. A dye penetrant check of the disc and dovetail slots was 

made and no indications were noted. 

5. A visual inspection of the covers, platforms and pins was 

made.  They were in satisfactory condition. 

6. One platform failed early in the test and was removed. The 

aluminum sheet was improperly welded to the platform structure. 

Vehicle operation with this part removed was satisfactory with 

no noticeable effect on rotor residual unbalance. 

Rear Frame: 

All parts were in good condition except the exit louvers.  The 

pins were again worn badly giving a poor fit at the actuation 

lever arms. Al6o9 the hot end of the aluminum louvers were nearly 

failed as experienced during previous testing. 
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LIFT FAN S/N 002  (PERIOD II) 

Forward Frame and Scroll: 

The only discrepancy noted was a skin failure In the bellmouth 

near the 3 o'clock strut shown In Figure 134.  The skin pictured 

is the original skin; the covering over the bellmouth, added at 

manufacture for this frame only, was previously removed locally 

at this section during baffle Installation. 

Rotor: 

1. Blades were magnafluxed and the buckets, carriers, and torque 

bands were zygloed.  All were In satisfactory condition. 

2. All other parts were Inspected visually and no discrepancies 

were noted. 

Rear Frame: 

1, Previous turbine rubbing into the insulation blanket was not 

repeated.  All parts were in good condition except the exit 

louvers. 

2. This set of exit louvers was also In poor condition:  pins 

were worn badly giving poor fit at the actuation lever arms; 

and the hot fends of the aluminum louvers were nearly failed. 

DIVERTER VALVE AND BELLOWS S/N 001 

1.  One convolution of the bellows yielded but did not fall (see 

Figure 135).  The length of the bellows is nominally 0.200" longer 

Reference 19 
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than print.  Indications are that at some time during the test 

history this bellows had been improperly installed.  It was re- 

tired from use with an accumulated operating time of 164 hours. 

2.  A 2" x 2" x 0.013" piece of the heat shield was missing from the 

straight door of the dlverter valve (see Figure 136a ).  The piece 

was recovered in the scroll.  Visual inspection indicates failure 

of several "puddle" welds.  These welds were good at points where 

thin sections were Joined but did not hold where the heat shield 

was attached to the much thicker trunnion mount.  Imminent failure 

of another piece on the curved door is also apparent from visual 

inspection (see Figure 136b). A complete zyglo check was performed. 

DIVERTER VALVE AND BELLOWS S/N 002 

This dlverter valve and the bellows were inspected and found to be in 

good condition. 

In addition, the J85 engines used were visually inspected and all parts 

appeared to be normal. 
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VII.  RECOMMENDATIONS 

The nature of the work under contract DA 4A-I77-TC-584 is such that 

specific individual recomnendations are made in the regular and con- 

tinuing working relationships between the contractor, USA TRECOM, and 

NASA-Ames.  Such recommendations are usually presented in correspondence 

and in the bi-monthly technical progress reports and are not restated 

here.  Also, in the body of this report, individual technical recom- 

mendations are incorporated in the technical discussions of which they 

are appropriately an inseparable part. 

The intent of this section of the report is to summarize the major 

program recommendations relating to the continuation of the work end 

related programs.  These are: 

A. Provide NASA-Ames with the government-owned lift fan hardware 

obtained for this contract work.  The other available lift fan 

owned by General Electric has been loaned to NASA-Ames, and to- 

gether these fans can be used in NASA-sponsored, full-scale, wind- 

tunnel tests of a simulated VZ-11 airplane by mid 1962.  The NASA- 

Ames program will provide advance data on this configuration 

available for the VZ-11 detailed design. 

B. Undertake scale-model and full-scale tests to investigate fan 

loading and stall characteristics of the fan mounted in an outboard 

wing panel, as would be required in a four fan-in-wing airplane. 

Consideration should be given to the effects of: wing pressure and 

velocity fields; active and inactive fan arc orientation; direction 

of rotor rotation; fan seal clearances (leakage); and inlet design. 

C. Undertake ground effect tests of scale model or full-scale fan 

powered aircraft to more precisely Identify the aircraft ground 
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effects and Importanc configuration Influences including fan 

spacing and location; fuselage shape; wing shape; fan-to-wing area 

ratio; h/d_; etc.  Fan contributions per se are now reasonably 

well understood.  (Some scale model work has been started within 

NASA and reported.) 

D. Conduct full-scale tests of an aircraft model with various engine 

inlet locations in proximity to the ground to identify specific re- 

ingestion patterns and identify possible alternate locations to 

the high, VZ-11 type inlet arrangement.  Investigation of mixing 

devices may also be appropriate to such a study. 

E. Complete, as planned for contract DA 44-177-TC-715, full-scale wind 

tunnel evaluation of one actual VZ-11 airplane with particular 

attention to control effectiveness, stability, ground effect, re- 

ingestion and systema evaluation. 

F. Conduct full-scale wind-tunnel tests of a nose mounted pitch con- 

trol fan (X376) for mechanical and aero-thermodynamlc evaluation 

prior to VZ-11 testing.  Influence of the pitch fan on reingestlon 

and aircraft ground effect should also be investigated. 

G. Extend contract DA 44-177-TC-584 to include the provision of a 

General Electric prepared summary report of NASA-Ames, full-scale 

simulated VZ-11 tests (A. above).  Correlation of these data with 

TCREC 62-21, reference 19, and this report would be of value in re- 

fining the analyses and possibly identifying accurate scaling 

parameters for the different aircraft configurations. 

H.  Investigate  the  low forward speed range effect on full-scale 

fan loading and efficiency.  Scale-model tests of fan-in-wing air- 

craft in the 0-to 50-knot flight speed range with a very large 

tunnel to model size relationship to minimize tunnel effects 

should complement this investigation. 

-126- 



VIII.  REFERENCES 

1. Aoyagl, K., Hlckey, D.H., and deSavlgny, R.A., Aerodynamic 

Characteriatica of a Large-Scale Model with a High Dlak-Loadlng 

Lifting Fan Mounted in the Fuselage. NASA Technical Note D-775. 

2. Corning, Gerald, Superaonic and Subaonic Airplane Deaign. Second 

Edition, Edwards Brothers, Inc., Ann Arbor, Michigan, 1953. 

3. Hlckey, D.H., and Ellis, D.R., Wind-Tunnel Teats of a semlspan 

Win« with a Fan Relating in the Plane of the Win^. NASA Technical 

Note D-88, October 1959. 

4. Hoemer, S.F., Dr., Fluid-Dynamic Drag. Published by the Author, 

1953, Library of Congress Catalog Card Number 57-13009. 

5. *Kelly, M.W., Large-Scale Wind-Tunnel Studies of Several VTOL 

Types. Ames Research Center. 

6. Kuhn, R.E., and Naeseth, R.L., Tunnel-Wall Effects Associated with 

VT0L-ST0L Model Testing. NASA, Langley Research Center, Langley 

Field, Va., March 1959. 

7. *Makl, R.L., and Hlckey, D.H., Aerodynamics of Fan-ln-Fuselage 

Model. Ames Research Center. 

8. Pope, Alan, Wind-Tunnel Testing. Second Edition, John Wiley and 

Sons, Inc., New York, 1954. 

9. *Spreeinann, K.P., Induced Interference Effects on Jet and Burried 

Fan VTOL Configurations in Transition. Langley Research Center. 

* 
From NASA Conference on V/STOL Aircraft (a compilation of papers pre- 
sented), Langley Research Center, Langley Field, Virginia, 
November 17-18, 1960. 

-127- 



10. Heyson, Harry, H.„ Linearized Theory of Wind Tunnel Jet-Boundary 

Corrections and Ground Effect for VTOL-STOL Aircraft. NASA Technical 

Note R-124, LangLey Research Center, Lan^ley Air Force Base, Va., 

1962. 

11. Davenport, Edwin E., and Spreemann, Kenneth P,, Thrust Characteristics 

of Multiple Lifting Jets In Ground Proximity. NASA Technical Note 

D-513, September 1960. 

12. Perkins, Courtland D., and Hage, Robert E., Airplane Performance 

Stability and Control. John Wiley & Sons,, Inc., New York, 1958. 

13. Switzer, J.R., VTOL Wing-Fan Model Teats. General Electric Company, 

Flight Propulsion Laboratory Department, Cincinnati 15, Ohio, 1958, 

unclassified.  Report No. R58AGT953. 

14. Theodorsen, Th., Dr.. Theoretical Investigation of Ducted Propeller 

Aerodynamics. Volume 1, USA TRECOM Contract No. DA 44-177-TC-606, 

Project No. 9R 38-01-017-24, Republic Aviation Corporation, 

Farmlngdale, New York, August 10, 1960, unclassified. 

15. Joyce, J., Fabrication,, Test and Analysis of a Tip-Turbine Llft- 

Fan VTOL Propulsion System. USA TRECOM Contract No. DA 44-177-TC-584, 

Project No. 9R 38-01-017-04, Technical Report TREC 60-42, General 

Electric Company, Flight Propulsion Laboratory Department, 

Cincinnati 15, Ohio, August I960, unclassified. 

16. Przedpelski, Z.J., Results of Wind Tunnel Tests of a Full Scale 

Fuaelape Mounted. Tip Turbine Driven Lift Fan. USA TRECOM Contract 

No. DA 44-177-TC-584, Project No. 9R 38-01-020-02, Technical Report 

TREC 61-15, Volume 1, General Electric Company, Flight Propulsion 

Laboratory Department, Cincinnati 15, Ohio, January 1961, un- 

classified. 

-128- 



17. Przedpelskl, Z.J., Results of Wind Tunnel Tests of a Full Scale 

Fuselage Mounted. Tip Turbine Driven Lift Fan. USA TKECOM Contract 

No. DA 44-177-TC-584, Task No. 9R 38-01-020-02, Technical Report 

TCREC 61-15, Volume 2, General Electric Company, Flight Propulsion 

Laboratory Department, Cincinnati 15, Ohio, April 1961, unclassified. 

18. Przedpelskl, Z.J.,, Results of Wind Tunnel Tests of a Full Scale 

Fuselage Mounted, Tip Turbine Driven Lift Fan. USA TRECOM Contract 

No. DA 44-177-TC-584, Task No. 9R 38-01-020-02, Technical Report 

TCREC 61-15, Volume 3, General Electric Company, Flight Propulsion 

Laboratory Department, Cincinnati 15, Ohio, March 1962, unclassified. 

19. Heikklnen, A.H., Results of Static Tests of a Full Scale Wing 

Mounted. Tip Turbine Driven Lift Fan, USA TRECOM Contract No. 

DA 44-177-TC-584, Task No. 9R 38-01-020-02, Technical Report 

TCREC 62-21, General Electric Company, Flight Propulsion Laboratory 

Department, Cincinnati 15, Ohio, October 1961, unclassified. 

20. Ollva, J.J., Progresa Report on VI'O Transition Analysis. General 

Electric Company, Flight Propulsion Laboratory Department, 

Cincinnati 15, Ohio,  DM #61-336, December 5, 1961, unclassified. 

■129- 



APPENDIX A 

TABLE A-l     LIST  OF  SYMBOLS 

a Velocity of sound at fan Inlat,   ft/sac, 

A   . Effective  flow area ef 

A_ Pan «xlt araa ■ 17.8 iq.  ft. 

AR     Wing aapact ratio. ba/S - 3.5 

b Wing «pan - 38.62 ft. 

c Local wing chord, ft. 

c Mean wing chord S /b - 11.03 ft. 

C Drag coefficient D/q S  (based on tunnel q) 

Op.     Induced drag coefficient, C '/n AR e 

Cj^ Drag coefficient at zero lift 

C Drag coefficient based on wetted area 

CF Aef/AF 

e.g. Center of gravity 

CL Lift coefficient, L/q S  (based on tunnel q) 

Lift coefficient calculated from wing static pressure distribution 

2     J     ~ \h/l) 
-1 

CL UULX  M*«!««» lift coefficient at t  C-ZAa ■ 0 

CLt     Horizontal tall lift coefficient 
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TABLE A-l (Cont'd) 

Rolling moment coefficient, Roll Force/q b S 
% 

(based on tunnel q) 

Si Pitching moment coefficient, M/q S c   (based on tunnel q) 

c .      Wing section lift coefficient 

C       Pitching moment coefficient calculated from wing static 

pressure distribution 

AC      Change in moment coefficient due to change in tall Incidence 

c       Mean aerodynamic chord 
mac J 

-b/2 

b/2 

ca dy  - 11.44 ft. 
S 

Fan average axial (or through flow) velocity, ft/sec. 

Diameter, ft. 

Basic aircraft drag (fan off-holes covered), lbs. 

int 
Interaction drag, lbs. 

"R 

DT 

Ram drag, lbs. 

Total measured drag (fan on), lbs. 

Oswald efficiency «0.8 (assumed) 

F 

FJ85 

'x 

Total fan thrust, lbs. 

Thrust from J85 bleed gas 

Horizontal component of fan thrust, F [sin (a - ß )] lbs. 
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TABLE A-l (Cont'd) 

H G.W. 

F       Vertical componsnt of fan thrust,  F [coa (ß  -a)] lbs. 

g      Acceleration due to gravity ■ 32.2 ft/eec* 

G.W.    Aircraft groes weight, lbs. 

Hp      Drag coefficient, X>^/p  A^ (Vtl )" (based on fan q) 

Hpy     Drag coefficient, Tjp ^  (Vtlp)
B 

Drag coefficient, H  - H 

Drag coefficient, DR/p Ay (Vtlp)" 

Coefficient, G.W./p Ay (V . )8 

H^      Lift coefficient, I^/p Ay (Vtl )8 (based on fen q) 

H^     Lift coefficient, Fy/p Ay (Vtlp)
a 

1^      Moment coefficient, K^/p  Ay (Vtl )a  c   (based on fen q) 

HP      Horsepower 

Hj      Thrust coefficient, F/p Ay (Vtl )8 

h       Height of the bottom of the fan above the ground, ft. 

i       Tell incidence engle, degrees 

L       Besic aircraft lift (fen off - holes covered), lbs. 

int 

4 

Interaction lift, lbs. 

Total measured lift (fen on), lbs. 

Tail moment arm ■ 22.14 ft. 
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TABLE A-l (Cont'd) 

M Basic aircraft pitching moment (tail off, power off), ft. lbs. 

M- Pitching moment due to exit louver vectoring, ft. lbs. 

>L Pitching moment due to J8S ram drag 
RJ85 

M. Interaction pitching moment, ft. lb«. 

M Pitching moment due to J8S bleed thrust, ft. lbs. 

M-, Total measured pitching moment (fan on), ft. lbs. 

M Pitching moment due to tail, ft. lbs. 

NF Fan spaed. RPM or X  of design - 2640 RPM at 100% 

NJ85 Engine speed, RPM or X  of design - 16,500 RPM at 100X 

P Pressure, lbs/sq. In. 

P/P Fan rotor or fan stage pressure ratio 

P Local static pressure, lbs/sq. in. 
SX 

P Tunnel total pressure, lbs/sq. in. 

? Tunnel static pressure, lbs/sq. in. 
so 

q Tunnel dynamic pressure, lbs/sq. ft. 

r/r, Radius ratio, number of fan radii from fan centerline 
fan 

S Horizontal tail gross area - 100 sq. ft. 

S Wing gross area ■ 426 sq. ft. 

o    o 
Temperature, R or F 
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TABLE A-l (Cont 'd) 

Tunnel or airplane velocity, Knots 

V .     Fan blade tip apeed - 720 ft/sec. or 426.6 knots at 2640 RFM 
tip 

V-/V .  Velocity ratio parameter (non-dimensional) 
F  tip 

f      11  Airplane stall speed (fan off). Knots 

i Weight flow, lbs/sec. 

r Spanwise location from center line of the aircraft, ft, 

I       Flow coefficient - C./V .  (non-dimensional) z    tip 

i Angle  of attack,   degrees 

ß 

Pi 

eav 

Indicated exit louver angle, degrees 

Indicated exit louver angle for every other louver be- 

ginning with the first forward louver, degrees 

Indicated exit louver angle for every other louver be- 

ginning with the second forward louver, degrees 

Average exit louver angle - (ßi + ßs)/2, degrees 

Exit louver stagger angle - ßa - Di• degrees 

Effective exit louver turning angle, degrees 

Pressure correction parameter, P ..   /14.696 

Wing flap angle, degrees 

Tail downwash angle, degrees 

Fraction of tunnel velocity head recovered by fan inlet 

(includes static loss) 
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TABLE A-l (Cont'd) 

9       Temperature correction parameter, ^„bient^518,7 

p       Mass density, sLugs/cu. ft. 

üü      Loss coefficient in per cent of fan inlet velocity head 

at the face of the rotor 

Y-i/v 
T       Aircraft yaw angle, or pressure coefficient ■  2  (P/P)   T 

Y"X    ^tip^3 

SUBSCRIPTS 

c Corrected 

F Denotes fan 

f Denotes flap or frontal area 

P Denotes airplane 

s Denotes static 

t Denotes total or tail 

u Uncorrectcd 

w Denotes wing or wetted area 

10.1; 

5.3; 

etc.    Denotes measurement plane identification 

oooo    Denotes ß ■ 0°, 0  • 0°, Vp - 0 and h/dy > 1.8 

(equivalent to zero ground effect) 
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TABLE A-2 

WIND TUNNEL TEST RESULTS 

L 

D«t« Description: 

Each page of data Includes two sets of column headings.  The 

column headings at the top of each page are self-explanatory 

and the symbols are consistent with the definitions and symbols 

presented in Table A-l. 

Near the middle of each page of data, the second set of column 

headings are made in two lines and correspond to the two lines 

of data presented for each test point.  An explanation of the 

meaning of the column titles beginning with the first double- 

lined column heading is as follows: 

PT 

AVG 

Point of run 

Number of readings used for average 

ALPHA - Corrected Angle of Attack, a, Degrees 

BETA Sideslip Angle,   Degrees  3 Negative of Yaw Angle, 

f.   Degrees 

Q 

V, NOM 

Tunnel Dynamic Pressure, q, Lbs/Sq. Ft, 

Equivalent Nominal Velocity, Ft/Sec. 

LIFT,  U 

CL*QS 

Total Measured Lift,  Lbs. 

Total Measured Lift,  Lbs. 

DRAG,  Ü - Total Measured Drag,   Uncorrected,   Lbs. 

CD*QS - Corrected Drag  - C      q    S   ,   Lbs. 
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M,U        - Total Measured Pitching Moment, Uncorrected, Ft-Lbs. 

CM*QSC      - Corrected Pitching Moment ■ C.. q S c 

CL 

CY 

- Lift Coefficient, CL 

- Side Force Coefficient, Uncorrected 

CD 

CN 

Corrected Drag Coefficient, C 

Yawing Moment Coefficient, Uncorrected 

CM 

GROLL 

Corrected Pitching Moment Coefficient, CL. 

Rolling Moment Coefficient, Uncorrected 

SIDE F,U    - Total Measured Side Force, Uncorrected, Lbs. 

CY*QS      - Total Measured Side Force, Uncorrected, Lbs. 

YAW.U 

CN*QSB 

Total Measured Yawing Moment, Uncorrected, Ft-Lbs. 

Total Measured Yawing Moment, Uncorrected, Ft/Lbs. 

ROLL, U 

CL*QSB 

Total Measured Rolling Moment, Uncorrected, Ft-Lbs. 

Total Measured Rolling Moment, Uncorrected, Ft-Lbs. 

Data Corrections; 

Data includes tunnel corrections as described in Section IV. 

Period II data (test runs numbered II-l through 11-22) corrections 

as described in Section IV should be applied to account for the 

different mounting system above the wind tunnel support struts. 

Period I data (test runs numbered 1-1 through 1-27) corrections for 

tunnel dynamic pressure must be applied to the following tabulated 

parameters:  CL, CD, CM, CY, CN, CROLL and V, NOM.  The correction 

factors (q/qc) are listed in the last column at the top of each 
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page for those runs to be corrected. The tabulated coefficients 

are corrected as follows: 

C  ■ tabulated CL (q/qc) 

C  a tabulated CD (q/qc) etc., for CM, CY, CN and CROLL 

The velocity can be corrected as follows; 

V, NOM - tabulated V, NCM//q7qc 
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5 ittxi 9906. 601. -900. -0.1221 0.09B5 O.U093 -»0. 79». 101. 

1 0. -0. 1.12 ktll. -1969. 2507. 10.06«« -3.2355 0.«723 -52. -25». -12». 
5 30,79 ««12. -1969. 2S67. -0.1093 -C.0I3B -0.0007 -52. -29». -U». 

i 0. -0* 1,20 9971. -2620. -775. 6.976P -«.728a -0.1323 -»9». 98«. 
1 31.79 9571. -2620. -775. 0.1691 -0.0352 0.0196 -»9». 99». 
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Uf.0 

woo WOO 

I6M ITOO 

1700 WIO 

17U W*0 

ITOI iOlO 

1690 U93 

1710 ins 
L9X U'.O 

UOO 1700 

UOJ 1690 

L700 lf91 

1705 1710 

1700 MM 

I TOO UH 

I TOO 1670 

1T30 WIO 

mo tMO 

ITOS Wll 

1TOT W05 

ITOS W0> 

1690 1700 

1CJ 

10« 

i-rt 

1 KFM 

a.am 

X  MM ^«« 
B6 09 0.110» M/A 

M B9 0.110« 

n 05 O.lllJ 

M 89 0,146] 

86 09 O.UM 

n N 0.1467 

H 0  IMi 

•9 OIL«) 

0.J11O 

01193 

0.2U9 

0.2971 

H/A 

09 0  1040 

94.) 09 0.)01S 

8*. 5 OB.S 0.3W8 

Bi 09 0.37S4 

B> 89 0)809 

M 89 S.Hti 

84.5 88   S 0.37)0 

Sft 89 0.UB9 1   004 

0.1494 1.030 

0.1497 1.004 

0   146S 1.004 

0   1)00 1.031 

M 0   1474 0.975 

90 0.140] 1.04J 

to 0   1404 1,004 

90 O.lJOl 1  031 

ALPHA MT* 0 lU'.u      ORAC.U Hrti Cl LH CN SIOE    F ,u VAHtU ROLL.U 
V.NOH CL.(iS cu-gs CN.asc LT LN CftOLL CV.C5 CN-Obtl CL>ose 

0. -0. 2.91 6159 996. 2 305. «.9574 0.6043 0. 1627 -161. lar. -119. 
ti».45 6 159 996. 2505. -0. 15C2 U.O099 -0.0025 -16 1. 187, -119. 

0. -0. 2.91 5t07 -1129. 4 580. 4. 124 1 -. .9115 0.5255 -89. -451. -758. 
49,1.5 1101 - 1129. 4 580. -0.0709 -0.009" -0.0159 -flf . -451. -758. 

0. -0. 2.91 32 93 -1976. 5 t92. 2.6590 -1.5956 0.5606 -e. -460. W27. 
«.9.Ü5 U9I -1976. 5391!. -0,0062 -0.0096 0.056t -8. -460. 1727. 

0. -0. 5.01. 6,150 1402. 5949. 2.9529 ^.6551 0.2423 -129. 527. 491. 
65. 10 65)6 1402. 5949. -0.0599 0.0Ü64 0.0059 -129, 527. 491 . 

0. -0. 5.2S HUT -629. 6098. 2.398» -U.2821 0.2591 -75. -6tL. -2729. 
66.34 5J47 -629. 6098. -0.0536 -Ü.0071 -0.0517 «79. -61C. -2729. 

0. -0. 5.04 iblk -1572. 7785. I.6SHt -C .7523 0.5170 -ii. -I*». -150?. 
65. 10 i6?4 -1572. 7783. -O.0U4V -C.0042 -0.0157 -ii. -549, -1302. 

0. -0. 5.23 tow -1525. 7270. 1.5545 -0.6852 0.2851 -72. 858. -471 , 
66.34 tow -1523. 7270. -0.0321 o.etoo -O.CC55 -T? . tsa. -471. 

0. -0. IU«1 TQVt 2789. 8246. t.4351 0.4528 0.1458 -259, 2255. -3605. 
«. a i ro9i 2Z39. H?46. -0.048t Ü.01I8 -0.0 189 -239. 2255. -5605. 

0. -0. 1 1.61 5VS4 514. 9103. 1.204 1 ... U «.0 0. 1645 -245, 856. -2265. 
96.11 595*1 514. 9 509. -0.0496 0.0045 -0.0119 -24b. 856. -2265. 

0. -0. 1 1.M 1.7 14 -587. 9011. 0.953.' -c-iia7 0.1595 - 134. -221. -'924. 
98. ei 47 14 -587, 9011. -0.0272 -0.0012 -0.0 101 -134. -221, - 1924. 

0. -0. It.42 4092 -797. 8231. 0.841t. -0.1659 0. 1479 -181. 1316. -2506. 
97.99 40«? -797. 8231. -0.057t O.Ü070 -O.C125 -181 . 1516. -2506. 

0. -0. 20.43 Ö562 2696. 10682. 0.960H 0,5097 0. 1075 -183. ?57B. -2961. 
151.00 8362 2696. 1068?. -0.02 1) U.0Ü7I -O.CQflB -183. 2378. -2961. 

0. -0. 2t.5B nn 1995. I0A85. 0.B052 L.15ie 0. 1016 -355. 1551. -1551. 
134.71 rsu 1395. 106fl5. -O.0586 0.0044 -0.0058 -555. 1551. -1551. 

0. -0. 21.77 6106 584. 9349. 0.65Bb 0.0414 0.0881 -548. 1527. -445. 
135.31 6106 984. 9349. -0.0375 0.004 5 -0.0012 -548. 1527. -445. 

0. -0. 20.62 54 10 69. 8 106. 0.6l5lt D.D079 0.08C7 -285. 2228. -2708- 
131.69 54 10 69. MIOft. -0.0524 0.0066 -O.O0BP -285. 2228. -2708. 

0. -0. 52.85 10660 3134. 9'.b5. 0.761M 0.2239 0.0605 -291. 4577. -4475. 
166.21 106 60 3 134. 9ft55. -0.0208 U.0085 -O.ÜOH5 -291. 4577. -4475. 

-0. -0. 15.61 -54 94 2U7B. -161531. -0.3857 0.1452 -0.9B62 -186. 5714. -2578. 
tta. 15 -54 94 707H. -161531. -0.027U 0.0067 -0.0047 -386. 371H. -2578. 

0. -0. SI.40 7567 10«.". 8097. 0.5657 0.O7B4 O.Ü529 -486. 1668. -405. 
162.51 7567 1048. BC97. -0.0563 0.0071 -0.0008 -480. 3668. -403. 

0. -0. 92.85 7154 911. 6659. 0.5115 0.0651 0.0416 -295. 2900. -341 . 
166.21 7 154 91 1. 6659. -0.021 1 0.0054 -0.0006 -295. 290O. -541. 

-*.oo -0. 5.25 66 14 1 180. B91. 2.9671 0.5294 0.0349 -24. -290. -5288, 
66.54 66 14 itno. 891. -O.OlJn -0.0094 -O.0552 -24. -290. -5288. 

0. -0. 5.45 7267 1559. 4SS. 3. 1437 0.6746 0.0171 -66. IKi. -2897. 
67.56 7267 1559. 453. -0.028/ 0.0021 -0.0324 -66. 181. -2897. 

0. -0. 5.25 6051 -501. 5003. 2.7057 -0.2248 0. 1178 -74. -736. -2065. 
66 . 14 6051 -501. 5003. -0.0954 -U.0085 -0.0240 -74. -796. -2065. 

0. -0. 5.29 4644 -1561. 5556, 2.0B54 -0.7002 0. 1987 -88. -67. T12. 
66.94 4644 -1561. 5596. -0.0596 -0.OO08 0.0085 -86. -67. 752. 

*.oo -0. 5.49 7750 194?. 4*6. 9.5524 0.840J 0.0157 -155. 762. -1971, 
67.56 7750 194/. 4t6. -0.0575 0.0085 -0.0221 -155. 76?. -1971, 

B.OO -0. 5.04 0321 2357. -160. 5.8764 1.0979 -0.0065 -256. 196B. -2U6. 
65.10 8921 2557. -160. -0.1100 0.0297 -0.0255 -296. 1968. -2116, 

10.00 -0. 5.49 86 99 2615. -94. S.7 54 5 1.1503 -0.0055 -245. 2t05. -24T8, 
*T,56 8695 2615. -94. -0.1055 0.0236 -0.0276 -249. 2105. -2478. 

12.00 -n. 5.25 «797 2834. ?99. 9.9465 1.2719 0.0115 -210. 1789. -5907. 
66.54 8797 2834. 299. -0.0942 0.0208 -0.0454 -210. 1789. -9907. 

Ik.00 -0. 5.41 9041 9079. 1166. 9.9110 1.9519 0.0441 -115. 1562. -3684. 
67.56 9041 9079. 1166. -0.0489 0.0175 -0.0419 -115. 1562. -9664. 
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h 
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Mg-           O* 

1700 1710 0 0 0 o        or 

H00 1710 0 

1700 1710 10 20 20 20 

1710 1760 M J) 1) )) 
1700 1700 0 0 0 0 

1700 16» 

1710 16M 

170« 16H 

1700 1700 

1700 1700 

IftH 16M 

mo 1711 

1740 1710 

171> vm 20 10 10 10 

IftJO Uio )1 n n » 
urn \Mn 40 40 40 40 

If-iO 1610 0 0 0 0 

16M 16» 

1.^0 1670 

1640 1700 

1U0 IS» 

16» 16K) 0 0 0 0            Of 

16« 1670 Q 0 o 0 

167) 167) 20 10 20 20 

1700 1700 3) 1) 1) 1) 

1710 1710 60 ..n 40 40 

16» l&M 0 0 0 0 

1700 1700 

la. 

m 
Ta 

fit 

i im 

lltkt 

•m 
x *r* 

Avarag* 

MH 
M.22 106 86.) 90.) 0.1118 1.064 

106 90.) 0.1110 0.990 

108 M 0.1118 1  0)4 

10» 0.1103 1,084 

110 0.1129 I  044 

UO 66 0.1112 1.017 

110 0.1137 1,030 

111 0.1131 1   044 

111 0.1133 1  003 

lit 0  1130 1.044 

112 0.1134 0.9)2 

IIS 86  ) 0.2213 1.037 

11] 86) 0.1206 1.013 

11J 86.3 0.11)0 1.027 

112 H H 0  2)04 1   012 

til 68 O.II77 1.01) 

112 88.5 0.2) JA 1.01) 

III H | 0   2101 1.017 

112 88.3 0   2298 I 015 

112 88.S 0   128) 1.032 

111 M 90 0 0)00 1.403 

fl.26 87 84 87 0   29) 1.009 

U 87.) 0.2*7 i m 
N 87.3 0.297 1.024 

91 87.3 0,19) 1.015 

91 87   ) 0.291 1.015 

93 83 88 0  19) I 015 

•a rvi 88 0   29) 1,015 

n 
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1] 
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St 

•J 

SB 
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JO 
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75 
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«1 
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4LPH* BEI* Q LIH.U (■«A.,, u M.ll CL CD CM SIDE    F.U VAH.U AOLL >U 
V.NON Cl-05 Cü«05 CN.gsc Cr (H C40I.L Cr-ys CS'CSK CL>ose 

-4.00 -0. 3. 16 «595. 7Bfi. -980. 4.7520 0.5844 -0.06)7 -150. 1416. 10. 
51.56 *395- 786. -9»<0. -0. 1 116 C.0373 O.Ü0C2 -15Ü, 1416. 10. 

0. -0. 2.91 «49?. 1 154. -A6B. 5.3462 '..9192 -0.0471 -158. 12BH. 699. 
M.m 6497. 1 ISA. -668. -0. 1277 0.0369 0 .1/1 »6 -15B. 138«. 6 99. 

0. -0. 3. 10 M56. -I0?9. 1977. 4.7061 -0.7789 0. 1308 -103, 61*.. )10. 
51.07 5556. -IÜ2V. I»77. -0.0776 0.0130 3.C06I -103. 6U. 310. 

0. -0. 3.23 »159. -2004. S12B. 3.0)4 9 -1.4621 0.1995 -61 . 1087. 4046. 
52.02 »159. -2004. 3136. -0,0%93 0.O2O5 0.0765 -B1. 10B7. 4046. 

"..00 -0. 3.10 6672. 1545. -454. 5.05C9 1. 1698 -O.C300 -553. 6331. 10955. 
51.07 6672. 1545. -454, -0.4UI 0.1631 0.3147 -550. B121. 10955. 

0.00 -0. 3.02 »872. 1963. -371. 5.3361 I.W33 -0.t.3S3 -773. 11525. 1B92I. 
50.4 3 »1)72. 1962. -171. -0,6t0- C'. 2 3 1 7 0.3U04 -773. 11575. 16931. 

10.00 -0. 3. 10 7156. 3223. -396. 5.417: 1.6B39 -0.0)96 -766. 1128,:. 17439. 
51.07 7156. 3323. -?96. -0.5796 0.321 1 3.3458 -766. 11283. 17439. 

17.00 -0. 3.10 7218. 2424. -103. 5.4641 1.8349 -0.0068 -763. 11113. 20000. 
51.07 72 18. 243li. -103. -0.577H 0.2I7B 0.3970 -763, 11113. 20000. 

U.00 -0. 3.10 7544. 3703. -8). 5,7114 3.0457 -0.0055 -437, 5B«3. 7569. 
51.OT 7544. 3703. -8i. -0.3336 0.1155 0. 1404 -437. 5893. 7569. 

16.00 -0. S.IO 7481. 2899. a. 5.6633 7.1945 O.OCCS -414, 5339. 7257. 
SI.07 7481. 2899. a. -0,3157 0.1046 0, 1433 -416. 533V. 7257. 

18.00 -0. 3.73 74 66. 3097. 549. 6.3Aee 3.64 18 0,045» -393. 5553. 9347. 

48.11 7486. 3097, 349. -0.3335 0.1224 0,204« -593. 5553, 9347. 
-4.00 -0. 11.9« 7741. 2040. 1259. 1.5154 0.4033 0,0213 -4B1, 4264. 4158. 

100.43 7741. 2040. 1359, -0.0947 0,0318 0.0311 -481. 6264. 4138. 
0. -0. 11.80 8760. 2250, 3319. 1.7444 0.4474 0.04C3 -486. 664C. 3743. 

99.62 8768. 2250. 2319. -0.0966 0.0342 0,0296 -486. 6640. 3745. 
0. -0. 11.99 8210. 410. 169U. t.6073 0,1195 0,0290 -374. 3834. 7282. 

100.43 Ö2 10. 610. 1694. -0,0733 3,0194 0,034» -374. 3834. 7283. 
0. -0. 11,99 4571. -351. 694, 1,2841 -0,0492 3.011« -4S4, 4930. 7973. 

100.43 6571. -251. 696. -0,08B8 3,0250 0.0404 -454. 4«30, 7973, 
0. -0. 11.80 4 132. -428, -130, 1,2199 -e*MM -0.UO23 -444. 5725. 7407, 

99.62 4132. -428. -130, -0,088« 0.0295 0.0382 -444. 5725. 7407. 
4.00 -0. 11.72 9138. 2339. 238U. 1,8339 ■5.4484 0.0417 •484, 4441, 6151. 

99.30 9130. 2339. 2 300. -0.094V 9.0344 0.0423 -484. 4641, 8151. 
8.00 -0. 11.80 103 10. 2714. 2b79. 2,0907 0.5403 3.0448 -401. 5819, 8042. 

99.42 10510. 2714. 2579, -0.0797 J.0300 0.0415 -401. 5819, 8042. 
10.00 -0. 11.80 11005. 2937. 3:54. 2.189) 0.5883 0,0531 -408. 4025. 7564. 

99.62 11005. 2957. 3054, -0.08U J.O310 0,0390 -408. 4025. 7544. 
12.00 -0. 11.99 11440. 3165. 3842, 2.2394 U.6193 0.0437 -S6Ü. 494a. 7554. 

100.43 11440. 3143. 3843. -0.070'< 0.0251 0.0383 -340. 494H. 7334. 
0. -0. 0.S2 4340. -808. •Mil* 19.4717 -3.4762 -1.1007 -333. 361V. 8760. 

20.98 4340. -808. •Mil* -1.4933 0.4527 1.0176 -333. 5419. 8740. 

-4.00 -0. 20.70 9030. 2900. 1048, 1.0257 0.3290 0.0106 -244. 344 1, -2408. 
131.93 90 38. 2900. 1048. -0,0277 0.0101 -0.0073 -744. 3441, -2488. 

0. -0. 21.00 10984. 3049. 2C0. 1.2277 0.340S O.QOiO -177. 3308, -472. 
lit.91 10984. 3049. 300. -0.0192 0.0049 -0.0014 -172. 73BB. -4 77. 

0. -0. 21.00 10241. 1423. -828. 1. 1446 0.1014 -0.0081 -760. 38B, 1139. 
132.91 10241. 1423. -828. -0.03M 0.0011 0.0033 -280. 36«. 1139. 

0. -0. 20.01 9245. 643. -3502, 1,042R J.0734 -0.0345 -743. 1246. »63. 
132.30 9245. 443. -3S02, -0.0296 n.0036 0.0028 -24), 1246. 943. 

0. -0, 20.81 04 34. 424. -4920. 0.9742 0.0480 -0.0485 -337, 1380. 506. 
132.30 045*. 424. -4920. -0,0243 0.0040 0.0015 -333. 1560. 506. 

4.00 -0. 20.81 12815. 3304. 1144. 1.4455 0.3707 0.0115 -168. 7270. -045. 
152.30 12015. 3284. 1144. -0.0190 0.0044 -0.0025 -168. 7270. -845. 

8.00 -0. 20.01 14607. 3531. 4403 1.454 7 0.99S3 0.04 34 -304. 1456. 2248. 
132.30 14407. 5551. 4402. -0,0231 0.004 5 0.0044 -204. 145«. 774«. 
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IftOO 17D0 
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1701 mo 
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1700 LIM 13 35 39 39 
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16W 1700 
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MM 1700 

1690 1690 

LIM 1690 

mo 1660 
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30.26 9S 
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in 

in* 

Lall 
"J81 
1  KFH 

Kllht 

x im 
Avarsi« 

!/«■ 

»1 6J 0.194 1,026 

82.3 M o   i y 1 1.021 

»2.S 81 0.394 1.022 

■ 2 81 0.391 1 .021 

B9 80.9 0   295 1.024 

0.294 l  019 

0,295 1.019 

0,296 l  024 

0,295 1.013 

Kb 0.299 1.019 

6^ 89   1 0.063 0.T64 

86 89.5 0.06) 0,776 

at «9  5 0.069 0.913 

Bft.5 89  5 0.069 0.913 

H 88 0,088 0.989 

87 90 0,074 1   03 3 

nt  | 89.9 0.070 0-999 

0.069 0,764 

0.071 0,91) 

0.072 0,913 

0.0T1 0,913 

0,071 0  91) 

0.070 0,882 

0.071 0   913 

h» 0 9.090 

90 0 16.667 

87 

ia 

93 

- 

103 

104 

109 

106 

107 

108 

109 

110 

0. 

K.Ofl 

ft. 00 

(t . 0 0 

10.00 

-4.00 

-2.00 

0. 

0. 

a. 

^.00 

»..oo 

ft.00 

H.00 

to.00 

12.00 

14.00 

16.00 

la.oo 

0. 

s LIFT.U DRAC.U NiU CL CD CH SlOt   f ,U VAW.U 40LL.U 
V.HÜH CL'CS CO-ÜS CM«C5C Cv UN CROLL CY.HS CM*QSa CL'QSß 

21.00 15326. 30)5. -1710. 1.4 89 5 Ü.5370 -0.C) 18 -455. -2246. 11591. 
(32.91 13926. 30)S. -1710. -0.05-9 -o.cioas ü.a354 -455. -2246. 11531. 
39.04 IISO« 2842. -15704. 0.8201 U.2C70 -O.OB51 - 4 B 0 . «77. 9981 . 

166.ft* 1 1^45. 2H42. -)3704. -0.05^ 1 0.0016 0.0184 -480. 877. 9981 . 
33.23 11299. 2)90. -15974. 0,7 94 0 0.1547 -0.066! -"58. 5009. 6654. 

167. 17 11139. 2190. -ISVTh. -0.037« 0,0055 0.012) -458. 3009. 6654. 
93.04 104B3. 1645. - I5ü5ft. 0.74i.t Ü. 1 169 -0.0935 -305. 989Ö. 4695. 

166.69 10483. 1645. -)5056. -0.0717 0.0072 0.Ü069 -905. 589b. 4835. 
21.00 8 167. 1357. -816. 0*9186 J . 1 5 1 7 -o.coeo -764. 12)6. -234. 

152.9 1 ÖI67. 1357. -HU. -0.029? 0.O0 95 -0.0007 -264. )716. -294. 
20. Hl 10260. 16)2. -659. ). 157' 0« 1018 -0.CO65 -518. 9S9, 413. 

132.30 10760. 16)2. • 6 19. -0.O55V V.0029 0.0012 -318. 989. 1(10. 
20. öl 1227B. 19S»t. -1577. 1.5*5' '».22 04 -0.0151 -575. 1 149. 2931. 

132,50 12278. 19'>4. -1527. -0.0367 J.00 54 0.Ü0B5 -375. 1 140. 2831. 
71.00 15506. 7)72. -1790. 1.5C«6 U.247r -0.01 76 -3)5. 1633. 1750. 

152.91 155 06. 7172. -1799. -0.055? 3.0053 O.OC51 -3)S. 1H3J. 1750. 
70.8) 14378. 7564. -655. 1.6717 0.2667 -0.0065 -588. isiiT. 2757. 

192.90 1*578. 2 loh. -655, -0.04 5 7 0.0054 0.0065 -5bö. 1847. 2?37. 
20.8 1 1S165. 7609. -462. 1. 7 1CS '1.294.5 -0.0046 -im«. 275J. 4068. 

152.50 I'll öS. 2609. -'-67. -0.051  1 e.ooeo 0.0) 19 -4*1.. 2755. 406H. 
0.97 S227. 180. -29C5. 12.665 0.4377 -0.6147 -68. 2141. 396».. 

IB.hh 5727. ISO« -2909. -0. )651 0.15U5 0.2496 -68. 71*1. 3964. 
0.97 5750. 58 H-. -9145. U.fcöH'- C.9395 -0.6655 -53. 2072. 5344. 

2B.55 5250. las« -3149. -0.1291 3.1)00 0.7098 -$3. 2072. 5544. 
1. 16 i57B. 615. -5154. 10.9577 1.2425 -0.555 1 -69. 2057. 2979. 

31.27 537«. 6)5. -3 154. -0. 1279 0.1075 0. 15^4 -69. 7057. 2975. 
1. 16 51 10. -1 589. -565. 10.3151 -7.9050 -0.0994 -155. 1515. 3955. 

51.27 51 10. -1589. -565. -0.7751 0.0791 0.7057 -135. 15) J. 3935. 
1.R6 399H. -2727. Uli. 5.0449 -2.8099 o.^oco -99. 888. 2971 . 

59.^.6 3998. -2277. 11( 1 5. -0. 1 169 0.0290 0.0971 -93, 888. 2971 . 
1.56 5955. 985. -5199. 10.2659 1.7043 -0.4858 -105, 7564. 798 9. 

55.78 5935. 985. - 5199 . -0.1»11 0. 1059 0. 1557 -105. 7364. 29B5. 
1. 16 5424. )ÜHB. -54M2. 10.9k91< 7.1971. -0.6145 -))9. 7444. 3829. 

51.27 54?4. ICH«. -5'.B2. -0.7287 0,1777 0.7002 -1)9. 7'.4*. 5829. 
0.97 55)8. )736. -571.0. 12.HH59 7.9950 -0.6861 -Oft. 2570. 5603. 

28.« 5518. )756. -5740. -0. IS9 5 0.1455 0.725R -ftft. 7 321... 9600. 
1. 16 5515. f>4 1. -3082. 1) . ) 5 5 9 5.1107 -0.54 59 -170. 2219. 9879. 

91.27 5515, 154). -5(187. -0.2423 J.)l60 0.7028 -123. 2719. 3879. 
1. 16 5579. 1688. -5X01. 10.8577 5.40 7 7 -0.600? -90. 2068. 3203. 

51.27 5378. IftRB. -5UÜ1. -0.18)2 0.1081 0. 16 74 -90. 2368. 520 3. 
1. 16 545S. 191 ). -5552. ) 1. 0 1 7 h 5.9575 -O.'JSBO -12). 2176. 4208. 

51.27 5455. )9)). -3 552. -0.744 7 0.11 5fl 0.7700 -17). 2176. 4208. 
1. 16 56BH. 2 1S6. -55B5. 11.4827 4,55 54 -0.5974 -90. 7075. 39 1 5. 

51.27 5688. ,■ 1 ■.<•-. -35B5. -0.)e7i l). IU84 0.7045 -90. 7075. 5915. 
t. 12 5594. 2372. -4 142. ) 1 . 6 8 5 7 4.9546 -P.7976 -f 1, 2234. 41)7. 

K.Tb 5S94. 7572. -4542. -0.1554 0.1208 0.7275 -M. 7754. 4)17. 
). 16 5806. 2662. -4708. )).770) 5.3748 -O.B5P7 -119. 71 lu. 5717. 

51.27 5806. 2662. -4708. -0.2287 0.1)05 0.2725 -)19. 21 14. 5212. 
t .00 4949. -Tl. -74H4. )).6 169 -U.1656 -1.S3U -7?. 7789. 1963. 
ü. 4949. -7 1. -7484. ~0. 169, U.1695 0.)705 -77. 77HV. )9«5. 
1.00 4579. -247. -5 528. 10.7491 -1.5805 -1.0953 -8». 5470. 1867. 
0. 4579. -207. -5J2B. -0.198 1 0.2109 0. ) 1 55 -Bit, 5470. )S67. 
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M 
■w 
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H 
im 

aiiiii 
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Ik 

OM 

T«ll 

DM 
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1700 1710 

l«W 1710 

UM 

1*'D 

1T00 

1»«0 

to« 
"t 

1660 1700 

1630 1720 

16» 166) 

IMO 1660 

im 
IMO 1700 

1640 1740 

IMO 17S0 

MM 1750 

UNO 1670 

tMQ lft?0 

1700 IftJO 

1700 1670 

1700 1U0 

VHO IMC 

n 
•> 
•» 
M 

91 

M 

M 

t km 

■Uhi 

I UM 
«»«IM* 

l/«e 

8) 85 0.1087 1.069 

88 0.10«« 1.003 

88 0.IO7» 1.032 

18 o.nn 0.967 

US 0.1131 1.030 

0.UO6 1.010 

0.1171 1.038 

0,1183 1.080 

0.1139 1.072 

68 0,1173 1.038 

0.1168 1.101 

0  1133 1,038 

0.1539 1.023 

0.1510 1 .023 

0,1553 1.023 

0.1519 1.067 

0.15O7 i DM 

0.1507 1.067 

0.1516 1.046 

0.1519 1.064 

0.1*83 1.016 

0.1478 1.0)2 

0.1342 1.013 

0.1339 1.049 

0  1321 1.032 

0   1323 1.032 

0.1324 I 060 

0.1513 1.042 

114 

US 

116 

117 

ue 

u» 

120 

121 

122 

113 

114 

125 

116 

127 

128 

129 

130 

131 

132 

133 

134 

133 

t -«.00 
i 

1 -2.00 
5 » 0. 
i a 2.00 
i 

i «.00 
5 

A a.00 
J 

T a.oo 
5 • 10.00 
5 

9 13.00 
1 

10 Ik.00 
1 

n u.oo 
5 

11 10.00 » 
II -».00 > n 0. 

5 
11 «.00 

J 
It 1.00 » 
11 10.00 » 
II u.oo » 
1« u.oo 

5 
20 It.00 

5 
11.00 

5 
22 -u.oo 

S 
2J -«.00 

5 
2h u. 

S 
li «.00 % 
2« 8.00 % 
2T to.00 ^ 
21 12.00 

0 LIFT.U o»«o,u *>>.' ct CD C» SIDE    F U          Y«»,U «OLUu 
V.NON CL«as C0«05 CM.W5C C7 (.N C«OLL CV.ei          CN.Q58 CL.QS« 

S.IO 9390. -1J99. l»J». ».0»9B -1.0991 0.1201 -2 -na. -i«9r. 
51.or 9390. -1999. I»9«. -0.001B -0.0023 -0.029» -a -lid. -Ik9r. 
2.»1 99«». -1229. ITtti ».»76« -0.9929 0.1298 -9 -196. -11»0. 

•».«5 95»». -1229. 1702. -0.00») -0.0093 -0.02J8 -9 -196. -ll»0. 
2.»1 9r2». -10»1. 2002. ».«2«! -o.8»or 0.UI3 -15 -2»0. -1016, «».«» 9r2». -10»l. 2002. -0.012J -0.'J09C -0.0212 - 15 -IM. -1016. 
2.91 9079. -»5». 1920. ».r»»i -0.8T52 0.1399 -16 -392, -I»77, 

««.«s 9ar9. -03«. 1920. -0.0192 -0.007» -0.0S09 -16 -352, -urr. 
).I0 «09a. -«1». I»U». ».«167 -0.»»91 0.1269 -a -169. -1002. 

si.or «090. -»1». I»09. -0.0062 -0.0033 -0.0196 -a -169. -1002. 
2.II «209. -»11. 2921. 9.019« -0.3322 0.I6J8 -  J -92. -1325. 

«•.«9 »209. -hi 1. 2921. -0.01J» -0.0019 -0.0319 -i j -92. -1929. 
J.2» »51«. -127. 2»ai. ».«an -0.0906 0.1969 -JO 77. -99». 

12.4« «9». -127. 2»el. -0.0215 0.001» -0.0183 -u rr. -99k, !.«» «an. 121. 23«r. ».«29« o.oair O.KO» 12 -19. -1629. 
s«.ir »an. III. jj«r. 0.0081 -0.0003 -0.0283 12 -19. -1939. 

J.2» »99a. 27». 22»l. «.9»J6 0.19»9 0.199» -33 163. -UI3, 
92.6« «99a. 27». 221.1. -0.0296 0.0O30 -0.0261 -33 163. -U13, 
J.2» 7075. 99». 2»91. 5.0*1 1 0.3803 0.1991 31 »3. -1938, 

92.«« 7075. 59». 2»9I. 0.021» o.oooa -0.0289 31 »3, -1993, 
J.«» 751«. ao». 2979. ».»999 0.9»23 0.191» 29 101. -ua». 

s«.ir 733». ao«. 2979. 0.0197 0.0018 -0.0299 29 101. -16«.. 
9.29 7301. »92. 229». 9.2019 0.7071 0.1.05 »» 189. -2k8a. 

92.«« 7301. 992. 229». 0.0»39 0.0039 -0,0»9a »k 189. -2.82. 
!.«J 319», -709. 1239. J.2«67 -0.30.« 0,1811 -9a -lor. -300». 

«r.lt 319». -703. 1339. -0.0397 -o.ooia -0.0»27 -93 -107. -3009. 

Mi 3800. -»»». 9219. 1.»379 -0.109» 0.1260 -07 -19. -1391. 
9010. -»»». 3313. -0.0392 -0.0001 -0.0U2 -07 -19. -1191. 

9.«l »til. •90. 3030. 1.0779 -0.01»» 0.11.« -37 -ao». -1»»0, 
«r.9« «til., -30. 3030. -0.02»9 -0.0013 -0,0320 -57 -ao». -1980. 
9.«9 mo. 199. 2097. 1.139» 0.1267 0.1091 -»9 -93. -1101, 

«r.9« 729«. 293. 2«97. -O.0212 -0.000» -0.0219 -»9 -93. -1101, 
9.19 7301. »r». 3231. 1.9657 0.2138 0.1379 -33 -195. -1911, 

M.9« 7901. »7». 3231. -0.0162 -0.0013 -0.017« -3a -199. -1928, 
9.9« 7009. 797. ]«3S. 3.4»1C 0.3123 0.1272 -9 -309. -1802. 

«a.ao 
l.«9 

7109. 737. 3»39. -0.0022 -0.0033 -0.0198 -9 -905. -laoa. 
0172. 9»5. 3321. 3.999 1 0.»175 0,129« »7 -970. -tra». 

«r.9« 0172. 949. 3921. 0.0201 -0.00»» -0,0199 »7 -970. -in». 
9.«« B525. 1292. 9»«9. 3.9362 0,919» 0,129« 76 -979. -1039. 

«0.99 3929. 1232. 3»«9. O.OSI7 -0.0062 -0,0111 76 -579. -1099. 
9.29 «»97. I»l». 3190. 9.0896 0.6369 0.IJJ9 99 -691. -98». 

««.9« «657. 1»1». 919«. 0.0»»6 -0.0000 -0,011» 99 -691. -98». 
9.29 9737. -1«3». 32523. 1.676» -0.73»0 1.279» -1» -393. -15», 

««.9« 3797. -169». 32523. -0.006 2 -0.00»» -0.0010 -U -393. -15», 
9.«9 39»0. -1999. J6I2. 1.7079 -0.6656 0.13«« -9 -100. -»»9, 

«r.9« 99»a. -1939. 3«I2. -0.0039 -0.0011 -0.0090 -9 -100. -»»9, 
9.«2 »»02. -1270. »137. 1.9597 -0,933» 0.1510 -2» -»28. ». 

«a.M »»02. -1270. »137. -o.onr -U.OO.6 0.0001 -1» -»28, 6. 
9..9 99»0. -1020. J799. 2.3100 -0.»»»8 0.U12 -»» -65. -112- 

67.5« 99»0. -1020. 3739. -o.02or -0.0007 -0.0015 -A» -»S, -192. 
9.«3 »022. -»77. 9511. 2.6069 -0,2930 0.1928 -too 310. 570. 

»r.9» »022. -»77. 9911. -0.0.1» 0.0035 0.00«» -100 110. 9ro. 
9.»2 «»3». -»90. 9732. 2.0875 -0.2079 0.IJ81 -too -a. no. 

(,'..79 »»3». -»90. 9 782. -0.0.51 -0.DO01 0.0012 -108 -8. no. 
«.«9 «727. -10*. je«8. 2.9101 -0.1331 0.1»«9 -too -29. -65; 

«r.s» »727. -300. 9868. -0.0.32 -0.0003 -0.0007 -too -29. -69. 
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1»J 
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14J 

1690 mo 
UM 1110 

16S0 1750 

16» 1630 

1650 UM 

16B0 UM 

16B0 UK 

1660 1700 

16(10 1710 

16)0 1TM 

1660 ia« 

1660 U60 

1670 1660 

L670 U7D 

1670 16)0 

UM 1660 

1670 1*50 

U70 16*0 

U70 UM 

i-.d i«it li«hi Bl|tit Tall 
K *•          * e. i, 

0«l. Mt ■ '**•' a** • "•• - 

3S )S             15 IS OFF 

*/*< 
O.UJO 1   042 

o.usa 1.019 

0.1462 i.oa* 

0.212« 1.02) 

0.22W 1.034 

0.217) 1  016 

0.12M 1.030 

0.2287 1.0)0 

0,1248 1.020 

0.22)6 1  021 

0.1171 1.023 

0.2124 1.021 

0 131) 1.02) 

0.1104 1.02B 

0,2313 1.032 

B.mi 1.01) 

0  2115 1,031 

0.2114 1.021 

0.2160 1.031 

N/A 0,951 

1,001 

1.009 

1.009 

1.009 

o.fn 

0 »9« 

0   926 

1,02B 

I'j9 

160 

IM 

161 

IM 

«LPH» (Ml* 0 1  IF T,U O-AI-.I M(U CL CO C» sioe   F.U TAk.U ROLLtU 
»vo V.NOM CL*0S CD*U5 c»«-gsc Cr CM CROLL CY»Ui C4»Q5B Cl'CSB 

9 u.oo -0. ».43 7075. --». 3505. 3.0607 -0.0206 0.1)25 -77. iu. -585. 
S 6T.54 7075. --.H. 3505. -0.03): 0.0Ü55 -0.0066 - 7 7. tin* -585. 

0 16.00 -0. 4.23 7568. 16S. 3126. 3.)C54 J.07)« 0.1226 -SU . J15. 105. 
5 66.34 7368. IftS. 3126. -0.0)7S 0.00)7 0.0012 -8«. SIS. 105, 

1 18.00 -0. S.43 7752. kOB« 3176. 3.)5)5 0.1765 0. 12Ü1 -Ö-. vi/. uT-b. 
I 67.56 7752. M)8« 3176. -0.O2S7 0.0063 0.005) •*o. IS?« 475. 

2 -».00 -0. 11.99 65)4. hn. 2141.. l.239f W.0965 0.0)67 -159. 55). -1464. 
I I0O.43 6334. 492. 3144. -0.0272 0.0026 -0.0071. -139. 555. -11.64. 

5 0. -0. 12. 18 772B. rs). 2196. 1.4 89; J.11.51 O.O570 -87« 193. -760. 
5 101.23 7726. 75). 2198. -0.0167 0.00 10 -0.3038 -97, 19.1. -760. 

b •..00 '0. 11.99 9082. 1354. 646. I.TTTB .,.2U6) 0.0111 •SB« -229. -1769. 
S 100.43 90S2. IU54. 646. -0.0C74 -J.0012 -0.3091 -38, -229. -1769. 

s 9.00 -Ü. 12. 18 10603. 1472. 1216. 2.04).: r.2ö)T O.O205 •T*. -72. -956. 
5 101.25 10603. urt« 1216. -0.0147 -C.CUU4 -0.0048 -7ft, •ra« -956. 

6 10.00 -0. 12. ia 11191. 1689. 1356. 2.1563 0.5255 0.P228 -9 1. SSV. -348. 
3 101.23 11191. 1669. 1 556. -0.0176 BaMIB -0.0017 -91. |$9 • -348. 

T 12.00 -0. 11.60 11621. 1962. 186). 2.)11K 0.500s 0.0)24 -r 1, IB9. -169. 
t 9».*2 11621. >962. IHM. •0.014 1 3.u0O6 -0.00C9 -7 1. 109. -169. 

8 U.OO -0. 11.99 12067. 227t.. IC5T. 2.5622 O.iti.52 0.0181 33. -796. -663. 
s 100.4) 12067. 3274. 1.-57. 0.006 5 -0.0340 -0.0044 52. -796. -66). 

9 16.00 -0. 11.99 12769. 2771. -1502. 2.50)5 0.5425 -0.0257 2a. -660. -1502. 
s 100.4 3 12769. 2771. -15C2. 0.0055 -0.005) -0.0076 38. -660. -1502. 

0 -4.00 -0. 11.99 4973. -474. 1253. 0.9735 -0.Ü927 0.0214 -149, ui« -516. 
s 100.4 3 4973. -*74. 1255. -0.0292 0.0014 -0.0026 -149. 381. -516. 

1 0. -0. 11.99 6465. -225. 1267. 1.2691. -0.04I.C 0.0217 -151. -11. -1115. 
i 100.43 6465. -225. 1267. -0.0257 -C.0001 -0.0057 -131. -11. -1115. 

i 4.00 -f^. 11.99 79)9. 1 13. -146. 1.5 51.1 0.0221 -0.0025 -9C. -150. -1595. •> 100.4) 79)9. 1 1). -146. -0.017 7 -3.0008 -o.ooai -90. -15u. -159). 
1 n.oo -n. 11.99 9)32. wr. no. 1.6248 0.0954 0.0036 -53. -8). -129D. 

•i 100.14) 9322. wer. 210« -O.0IC4 -C.CÜ04 -0.0065 -53. -85. -1290. 
I 10.00 -0. 12.03 10001. roii 755. 1.9519 0.1)66 0.0129 -66. 1ÜU. -2180. % 100.59 1000). 701. 755. -0.0129 0.0005 -0.0110 -66. luv. -2180. 
i 12.00 -0. n.99 10556. 1064. 106. 2.0272 0.2Ü84 0.0066 -WO. -7S. -1223. 

1 ICO.43 10356. 1064. 386. -0.007P -0.0UO4 '■O.U062 -40. -75. -1220. 
A U.OO -0. 11.80 10154. 141.0. -2414. 2.0201 0.2B64 -0.0 4 70 -61 . 1203. 2650. '. 99.62 10154. 141.0. -SHU. -0.0127 O.006? 0.0157 -61  . 1203. 2650. 
7 16.00 -0. 11.1.2 1047«. 181H. -5h32. 2. I5(,S 0.5757 -0.0689 -23U. 2871. 5677. 

5 97.99 I049n. IBIS. -3832. -C.0461 J.01S3 0.0302 -224. 2871. 5677. 
l -3.75 -0. 5.04 593. 173. -3P92. 0.276? 0.0820 -0. 1S85 -1. -49. 196. 
5 65.10 595. 1 fft. -3b92. -0.0^07 -C.0OO6 0.0024 - 1 . -kV. I'M. 

2 0.48 -0. 5.43 1212. 218. -3AC4. 0.5 24 5 0.0989 -0.1563 0. -kf*. 1. 
'■ 67.56 1212. 2/«. -5604. 0.00<:2 ~0.JOO5 0.0000 8. -»ft. 1. * ktM -0. 5.*>) 1716. 18S« -3658. 0.743a 0.1257 -0.1)76 -i>. -54. 40). 
s 67.56 1716. Jht. -3656. -0.00Ü2 -0.0006 0.0045 ~ü. -54. 40). 

M B.VI -0. 5.4) 2278. MV. -5145. 0.9e53 0.1666 -0. 1189 -0. -79. 569. ^ 67.56 2276. 565. -3 145. -O.00L2 -0.0009 0.0041 -0. -79. 569. 
1 11.01 -0. 5.43 2527. 399. -2967. 1.0952 C.WtB -0.1122 -30. 576. 

S 67.56 2527. MS. -2967. 0.00 1_ -O.C005 0.0059 3 . -SO« 5 36. 
6 1J.I5 -0. 5.4) 2876. 468. -2964. 1.2>.4P J.2276 -0.1121 -51. 55T. 

S 6T.S6 2676. 526. -2964. O.0C21 -0.0035 0.0060 -51. 537. 
7 is.n -0. 5.45 2772. 58«. -2424. 1.199 1 0.2775 -0.0917 4<t. -698. -2316. 
9 67.56 2772. 64?. -2424. 0.OIH9 -0.0076 -0.0259 44. -698. -2)16. 

A 17.06 -0. 5.04 2474. 762. -2962. 1. 152 7 0.3765 -0.12C6 1H. -159. 198. ^ 65. 10 2474. MOH. -2V62. O.OObS -0,0019 0.0074 Irt. -159, 198. 
f -S.TS -Ü. 11.95 14 04. 427. -929«. 0.2757 0.0850 -0. 1596 - I . -177. 3 51. 

^ »00.27 1404. fc5^. -9398. -0.0002 -0.0009 0.0012 -1. -177. 111. 
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ALPHA Bi t» 0 Uf T.U OftA&,U H.I.I CL L.D c« SIDE   7 ,U             YAM.U «OLL.U 
V.NOH Cl -US CO-OS CM-QSC cv & CIOLL CT»0 i           CN-0S8 CL«ose 

0.*9 -0. 11.99 2699. 488. -8988. 0.5371 0.0999 -0. 1435 -T3, 26B. 
100.h3 2699. Ill, -83B8. -O.OOi. J -o.aüJ4 0.0014 -73. ?6H. 

I..70 -0. 11.99 9B59. MO. -7ru9, 0.7b5S C.1365 -0, 1319 - 13^. 59-. 
100.«3 9859. ftU6. -7709, 0.0014 -C.0CC7 0.00 90 -192. S9h, 

a.93 -o. 11.80 5057. 716. -6770. 1.0.J6 J.I73A -0. 1 177 --98. Slk, 
99.62 S057. 868. -6770, O.OUl 1 -0.0OO5 0.0026 -98, 5U. 

n.Oh -0, 1 1.99 57*6. 906. -6918. 1.124 7 U.1977 -0, 1184 -75. 819. 
100.fcS 5746. 1010. -6918. -O.OOtt! -U.C004 0.0041 -75. 819. 

I3.IA -0. 11.80 6300. 1099. -6494. 1.2599 U.292C -0. 1 129 - 1? - 144, 64«. 
99.62 6300. 1166. -6494. -0.0029 -0.0008 0.0093 -12 -146. 644. 

tu.16 -0. 11.80 6949. 1920. •4va6. 1.3619 0.2BS9 -0.0853 -854, -9600. 
99.62 6949. I4it9. -49U6. 0.0146 -O.0O44 -0.0185 -854, -9600. 

17,13 -0. 11.80 6127. 1635. -5145. 1.3189 ■..949 1 -0.0695 -92. -5891. 
99.62 6137. 1755. •5145. O.0C.69 -0.0005 -0.0197 -92. -9891. 

-3.« -0. t.16 96. 43. 346. 0.0727 0.0873 0.0452 159. 468. 
31.27 96. 43. ?ie. -0.0196 ü.0072 0.0245 139. 469. 

-1.60 -0. 1. 16 in« 40. 1^3. 0.218' C.0B22 0.0931 71. 159. 
31.27 108. 41. 182. -0.006b 0.0C9T 0.0069 71. 159. 

0.119 -0. 0.9T 319. 42. 60. 0.5291 0.1057 0.0255 9. 9".a. 
28.55 3 IS. 44. 130. -Ü.0029 U.0006 0.0218 9. 948. 

2.55 -0. 0.97 245. 50. -19. 0.599C C;.1266 0,01 16 69. 999. 
28.55 3 45. 52. 55. -0.C131 0.0C49 0.0331 69. 359. 

H.AI -0. 1. 16 363. 58. -no. 0.751A 0.1249 -0.0017 -37. 209. 
31.2T 363. 62. -10. O.ÜCK -C.0020 0.01C6 -57. 209. 

6.6«. -0. 1.16 451. 66. 3C6. 0.9IC9 0.1461 0.0760 -8. 406. 
31.27 451. 72. 49). -0.0029 -0.0004 0.0212 -8. 406. 

9.0) -0. 1. 16 340. 82. -55. 1.0901 0.1899 0.0166 -65. 242. 
31.27 540. «1. 94. 0.0078 -0.0094 0.0126 -65. 242. 

11.11 -0. 1.16 605. 100. 189. 1.2309 0.2256 0.0629 -62. 171. 
91.27 60S. 112. 357. 0.0058 -U.0C99 0.0090 -62. 17). 

13.23 -0. 1.16 65B. 132. -491. 1.927^ 0.2999 -0.Ü545 -6. 919. 
31.27 658. 146. -309. 0.0039 -0.0-09 0.0167 -6, 919. 

15.08 -0. t.16 581. 178. -585. 1.17/', 0.9607 -0.0749 19. 960. 
31.27 581. 189. -434. -COOTP (,.000 7 0.0199 19. 580. 

17.06 -0. 1.16 569. 307. -U40. 1. 1489 0.4998 -J. 1205 -54. 541. 
31.27 569. 218. -689. 0.0029 -0.0028 0.0289 -53, 54). 

19.09 -0. 1.16 586. 299. -1950. 1.1832 0.504) -0.3097 -90. 370. 
31.27 586. 250. -1 189. 0.0048 -0.0U47 0.0199 -90. 370. 

-s.ar -0. ».,8t 300. 187. 946. 0. 1454 0.0908 0.04 96 -67. 19). 
63.89 300. 187. 1029. 0.0007 -O.OUOB 0.0024 -67. 191. 

O.H" -0. 5.23 1066. 219. 387. 0.4780 0.1019 0.U238 99. 574. 
66.3)1 1066. 227. 582. -o.ons O.OOd4 0.OO43 99. 574. 

k.6B -0. S.O* I5T4. 261. -9U9. 0.7995 0.1901 -0.0199 2. 518. 
65.10 1574. 279. -479. -0.000'.. 0.0000 0.0062 2. 518. 

B.95 -0. 5.0* 2210. 340. -1767. 1.0298 P.1T54 -0.0471 -136. 477, 
65.10 2210. 9T6. -1156. 0.0091 -0.0016 0.C05B -156. 477. 

11.OB -0. 5. O» 2520. 387. -2060. 1. 174.- 0.2026 -0.0555 -84. 670. 
65. 10 2520. 495. -M69. 0.0094 -0.0010 0.0081 -84. 670. 

13.20 -0. 5.0). 2784. 455. -2815. 1.297C 0.298H -0.0899 -114. 591. 
65.10 2784. 513. -2ii45. o.ooy. -C.Ö014 0.0064 -114. 531. 

15.20 -0. 5.23 2903. 608. -2524. 1.3017 C.90U1 -0.0675 -853. -1415. 

66.911 2902. 669. -1721. 0.025? -C.0Ü99 -0.0 U4 -859. -1415. 
17.16 -0. l.. HI. 2599. 775. -3348. 1.2564 0.4011 -0.1072 -126. -1551. 

63.89 2593. 828. -2590. 0.0151 -O.0U16 -0.0195 -126. -1551. 
-3.BS -0. 11. «2 769. 445. 2609. 0.158? J.0918 0.0507 -257. •       -56. 

97.99 769. 447. 2*32. -0.000.1 -Ü.0014 -0.0009 -257. -56. 
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IM 

n; 

m 
in 
«PO 

»l 

M 

a 
» 
v 
)• 
it 

bafl 
*• 

»■k> tight 

E 
»., 0.,, »•• 

Ml 

Ml 

no 34 SO 1460 

14» 14 SO 

24» 2410 

2*00 1400 

24 SO 2460 

2460 2460 

24 SO 24*0 

2460 1440 

14 SO 2440 

24 SO 1440 

1470 1440 

2470 

JO  01        10* 

11] 

lit 

101 

IM 

too.o 0   1571 

100.5 0   1558 

100,0 0.15W. 

»9.S 0.1574 

M.S 0   160J 

100.0 0,1576 

0.1557 

0   1515 

9«.S 0.1551 

100 0 0,2078 

0   2095 

0.2097 

0.2094 

*l >><« HI   1  A Q Uf T.U D"»(.,u N.U CL CO CN SIM   F,U YAW.U «OLL.U 
V.NÜ" CfQS C0»üS O.UiL CY CN CROIL Cv.g5 CN.U5H CL»OSB 

0 Kl -0. It.It* 2226. k«. 497. 0.457>. 0. 1043 0.C2C0 -4. 1 IV. «.27. 
98. C 7 2228. 508. 1 113. -O.0OÜ7 0.UUI17 0.'J0 2 3 -4* 1  IV. kS7. 

k rtH -0. n.w 5Sfc2. 591. -1B43. 0. 7 12 1 0.1301 -0,0154 -4. -5ft. 61b. 
V/.V9 3St2. 653. -059. -O.OOS^ -i. .0JO2 0.00!3 -4 . -36. ftU. 

1 93 -0. il*k2 ■.8 9b. 766. -3i'6b. 1.0062 0.1756 -Ü.0451 -4. -2Ü5. 6M. 
Vf .09 fry... 845. -2511. -o.ooos -0.CCI1 O.Ü035 -4. -201. Ml, 

1 1 OS -0. It.ftl 5633. H97. -5103. 1. 1 3V 1 C.2022 -0.0627 -4. -ftft. 160, 
VH.H1 5631. 1000. -1545. -C.O^Cv -o.o::? 3.0045 N6P. 

IJ 20 -0. II.4? 61CS. lUbO. -62 38. 1.2064 0.24!1H -0.08CH -4. - 114. Bftl . 
97.^9 b\0S. 1171. -bUvb. -0.001 •■ -Ü.0CJ6 0.0046 -4. - 1 14. 96 1, 

1% 31 -0. II.t? 6JMJ, 1 156. -7^154. 1.50 5^ a.lü62 -0.0052 05. -1272. -4206, 
97.09 6(50. 14H9. -529H. 0.0 17(, -'■.(H'60 -0. J224 85. -127^. -4206. 

11 .'' -0. M,".? 6196. IftBS. -9^71. 1.3152 0.17 39 -0.1309 3d. -277. -2908, 
V7.V« 6 506. iHin. -7 7C4. 0.00/1 -c.octs -Ü.J159 58. -277, -29BH. 

-3 86 -0. 20.1.3 1270. 7V9. 5437. 0. 147 0.J921 0.0582 12. -777. -802. 
1 IT.00 1279. U02. s/vo. O.Oi u -«..)C22 -0.0024 12. -727. -HO?, 

0 ts -0. 20.». i 19I.H. an. 936. 0.4537 ?,1ÖJ* J.02C4 -9. -59, 6 75. 
151.on SObH. 900. 2' 26. -0.001 -ü.oonj O.O020 -0. -59. 675, 

k 6B -0. te>*i 6401. 1050. -1469. 0.735»- U.1294 -0.^1 71 -9. 29. 1253. 
Ml .OH 64U1. 112 6. -Ift'jp. -O.COI o.ou-ii Ü.&0i7 -9. 29. 1213. 

6 9b -0. 20. 70 HObS. I 390. -7^56. 1.014-, > . 1743 -Ü.Ob 5b 5, - SOS. 1 193. 
1 t| .95 BVb*,. IS37. -4SH5. 0.0oc . -0.000 9 0.kjC35 5. -30H, 1193. 

i) 0'. -0. 20.62 I00M. 1601. -92Vt. 1. Iblb :.2ü3i -0.0648 -5. 65. 1117, 
ni.ft9 tOOhu. IfHft. -6M4. -0.0O( ' O.C^n2 0.C033 -5. 65. 1117. 

11 19 -0. 20.<i5 11210. \HSS. -1126. 1.26112 Q.2176 -0.0796 -15. -117. 554. 
Ml .OH 11210. 2067. -79?6. -0.001« -0.0003 0.00 16 -15. -117. 551.. 

IS jn -0. .•!,..■'. n»TS, 2264. -1 1234. 1.  142'i 0.2916 -0.ÜH15 i. 1 . 2U. -2766. 
110.1.6 n»Tj. 2511.. -BC34. 0.0^41 0.OCO6 -cooes 41. 210. -2766. 

-d 00 -0. 11.90 lOHSO. -mi. 24 112. 2. 142H -0.3061 0.1.163 -266. -232. -4079. 
100.02 IOB-IO. -1551. 24132. -0.0525 -0.0012 -0.0708 -766. -232. -4070. 

0 -0. it. rn 12". ".S. -Obfl. 22716. 2.4791 -ü.teyo 0.5957 -736. -71 7. -4808. 
VV.Sk Whb",. -9bH. 22716. -0.Ü47. -0.0032 -0.0248 -236. -71 7. -K80b. 

0 -0. 12.0^ I17SS. 3220. .•0671. 2.670f 9.6879 0.1520 -278. 52. -3990. 
100.67 117 5',. 3220. 20671. -0.0541 Ü.J00 2 -0.02C2 -278. 32, -3999. 

0 -0. 1 1 . 70 8920. -2H33. 25265. I.7H9 . -'■..568 1 ').4429 -228. -16B, 527. 
99.21 8920. -2H33. 25^65. -O.ObSf -0.0CC9 Ü.0O27 -226. - i6e. 527. 

h 00 -0. 1 t .70 11237. 114. 21f«9. 2.654^ u.0229 0.3B20 -101. -13«. -5441. 
99.21 U237. 11'.. 21f89. -0.0206 -Ü.O0O7 -U.02H3 -101. -ISO. -541.1. 

n 00 -0. 12.2B 15701.. if it 214HI. 1.002, 0.I09S 0.3500 21. -47B0. -3375. 
101.ft2 15701.. S7\. 214HI. o.ocsv ->-.0237 -0.0167 21. -47flri. -3575. 

10 no -0. 11.97 16174. 047. 20 322. 3. 1712 u.1856 0.34Pi i. f. -5004. -1941. 
100. U 1&17I.. 94 7. 20 322. 0.009.- -0.C254 -0.0099 47. -5004. - 1941. 

)? 00 -0. 11.SI 1662H. 1 330. 185^3. 3. 390"- a.27ti 0,35C7 5. -448(1- -755, 
OH.^3 IA62H. 1330. 18553. o.nn ■ -0.U23T -0.0OS9 5. -44B8. -735. 

lu 00 -0. 11.7!) W021. 1862. lfiH32. 5.4139 0.5715 0.3302 265. -6804. -1059. 
99.21 17021. 1H62. lBhl2. 0.0532 -0.0355 -O.0055 265. -6804. -1050. 

-H 00 -0. 20. 7? 11 lOfl. -25. 40223. 1.258». -|).0028 0.39H4 -144. -4050. -30 75. 
ni.99 III0M. -25. 40223. -0.016b -0.0119 -O.oOOO -144. -4050. -30 75. 

0 -0. 20. 72 1 1<. 11. 5 32. 57137. 1.5219 0.0602 0.3679 -107. -4 19 1. -2445. 
131.99 114 11. 552. 57157. - 0. U 1.' 1 -".0129 -0.0072 -107. -4393. -2445. 

0 -0. 21. 10 15346. 4 347. 14 194. 1.7074 0.4836 0. 1326 -566. 1769. -3672. 
133.21 1S346. 4347. 34 194. -0.063. O.OCM -0.01C6 -566. IT69. -1672. 

0 -0. 21.29 11192. -1401. 36 113. 1.2 34 1 -U.I547 0.*4P1 -463. -502. -564. 
133.HI 11192. -1b03. 56 113. -o.osiB -0.0014 -0.0017 -461. -502. -5B4. 
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Lmtt 

^    « 

») 
i» 

«7 

1» 

HO 

!M 

2« 

JA! 

I« 

IM 

:» 

1610 L6B0 

1A90 U70 

uao 1670 

1700 1700 

1710 17J0 

ITM> 1710 

1680 1670 

1670 16B0 

1690 1690 

16<0 17)0 

1690 1707 

1700 1740 

mo 17» 

1640 17 SO 

mo 1710 

mo 17» 

i Mi vim 
1700 11.90 

uw u«o 
11N 16M 

HBO MO 

1*70 1660 

U70 1670 

17U 1701 

1710 1700 

III) 1700 

1750 UK 

To 
0F i urn 

■j»l 
1 IFM 

Avar««« 

Vvt., </<« 

96 67.0 88.0 0  2171 H/A 

100 87.1 0.1279 

~0l 87.1 C.1388 

102 87  Ü 0.1157 

101 

10, 

0.2211 

0,1157 

101 0.1271 

104 67.1 60.1 0.1276 

104 0.1216 

106 

106 

0.2257 

0.11b6 

106 86.1 0.12J» 

70 88.0 mo 0.0713 1.161 

7a »9.9 0.0716 1.054 

H 0.072t 1.103 

67 0.0782 0.987 

90 0.07)4 1.217 

91 0.0750 1.101 

•4 0 0710 I   201 

•5 0.0753 1.161 

H 0.071h 1.L6S 

W 0 0746 1.071 

»7 0.0716 1.163 

LOfc 88  i 89 0 0   1477 1.06* 

104 0  1486 I  036 

tos □   1487 I   077 

10S 0.1416 1.032 

D. 

K.OO 

8.00 

10.00 

12.00 

u.co 

16.00 

-*i.00 

0. 

0. 

4.00 

8.00 

10.00 

12.00 

lit. 00 

16.00 

-4.00 

0 Lirr.u OMACtU m,u CL CO C* SIDE   F.u »Hfti KOLL.U 
V.MOM CL*US C0«8i CN.QSC If I.N CHOLL CV«gi CN-Q5B CL*QSB 

11.90 6664. 2»68. 2» 1»7. I.515'l 0.42 78 0.3643 -»54. 7»6. -3491. 
100.03 6664. 3168. 21 1 »7, -0.03^1 O.C037 -0.0178 -»54, 71«. -3491. 
11.90 7820. 290». IHM8. 1.5413 0.4541 0.3194 -244. 2)44, -1992. 

100.01 7830. 2301, 18bl8. -0.048 1 o.onc -O.Q102 -24»), 2144. -»992. 
11.90 7009. 625. 20732. 1. 1S9I 0.1233 0.3576 -7ö. -1551. -326». 

100.02 7009. 625. 20732. -0.015 t -t.00/9 -0.0116 -TB. -»551. -3261. 
11.90 5790. -455. 18116. 1. 142« -0,0B97 0.3159 -208. -454. 1342. 

100.02 i790. -455. »691«. -0.04 1 -0.0023 0.J063 -208. -454. 12W2, 
11.70 5i>aH. -630. »«921. 1,1006 -O.I2«5 0.29*7 -170. 1473. -1649. 

99.21 54 88. -630. 1«921. -0.0 34 1 U.007« -0,0086 -170. 1470. -1649. 
11.51 477S, -716. 15602. 0.973« -0.1501 0,2781 •Mil. 2116. -2322, 
9a.%o 47T5. -73«. 15602. -0.03CA 0.01»2 -0.01 17 -»50. 211«. -2222. 
n.ro 8968. 2402. »6127, 1.798« 0.48»9 0,2927 -236. 290S. -4185. 
99.21 0968. 2402. 16127. -0.0474 0.0151 -0.0217 -236. 2905. -4165. 
11.70 IU217. 2761, »5148, 2,0493 0.5538 0.2656 -219. 3H5. -2704. 
99,21 10217. 2761. 15148. -0,0439 C.0182 -3.0140 -2»9. 31 lb. -2704. 
»1.70 »0594. 3043. 15589. 2,124f) C..«103 0.2733 -»87. 31B1. -3495. 
99.21 10 5 94 . 3U49. 15589, -0,0375 o.01«5 -0.0I3Ö -»87. 3181. -3495. 
11,90 11962. 3237. »5457. 3.2421 0.63BT 0.2666 -151. 1994. -334. 

100.02 11962. 3237, »5457. -0,0297 0.0102 -0.0012 -151. »994. -23b. 
11.90 »2044. 3345. 16588. 2.37«« 0.6601 0,2861 -66. 72. -3B42. 

100.02 »2044. 3345. 1«588. -0.013- 0.0004 -0.0143 -«6, 73. -2842. 
11.90 »»931. 3567. AVUS, 2.3543 0.7038 0. 1205 -14». -2722. 3890. 

100.02 »»931, 3567. 6 988, -0.0278 -:.0»39 0.0199 -14». -2722. 3890, 

1.» 5928. 415. 1626. 8.9754 &.62S6 0.2152 -67. 1503. -521. 
56.11 S«28. 415. 1626. -0, 1CI 7 0.05B9 -O.C20h -67. 1502. -531. 

1.36 5916. 797. 436. 10.23«V »,9788 0.0644 -84. 1097. -1417. 
11.7" 5916. 797. 426. -0.1454 u.0492 -0.0635 -84. »097. -1417. 
1.55 5256. -»583. 2844, 7.958 -2.0915 0.3764 1 1. 200. -551, 

16. 11 5256. -»383. 2844. O.OlAt C.0079 -0.021« 1 1. 200. -55». 
1.55 ■•0 52. -252». 4088. «.1047 -9.8»74 0.541» 60. -57w. Bit. 

36.11 40 32. -252». »nas. 0.091« -0.0224 0.032« «0. -5Tw 832, 
i.rii 3 »20. -2599. 5110. 4.199C -3.4973 0.58 94 53. IC. M25. 

3S.30 3120. -2599. 5c»o. 0.0711 0.0003 0.0392 bl. 10. .125. 
1.40 5657. 1 199. 1329. 9.51«'> ?.0»69 0.1954 -12. «ir. »83. 

34.2« 5657. »199. »929. -0.021', 3.026T 0.0080 -12. 612. iei. 
l.bi S7»9. »59». 485. 9,9«U 2.6035 0.0«91 -59. «9<. -2 84. 

34.79 57 19. 159». 483. -0.0966 C.0293 -0.0120 -•iV. «92. -284. 
1.55 5839. »850. 202. B.B4K 3.tir 14 0.U2A7 14. 835, -303B. 

56. 11 5839. »850. 202. 0.031P 0.0337 -0.0799 14. 835. -2038. 
1.55 5B»8. 2058. 923. 8.808^ 3.H54 0, 1222 -34. 493. 1443. 

36.11 58 »8. 2U58. 923. -0,0516 C.0193 Ö.0b«6 -34. 49j. 1443. 
1.36 5671. 2237. -695. 9.8131 1.B«37 -0. 1052 -3«. 818. -349. 

33.78 5*71. 2232. -695. -0.0621 0.03«6 -0.0»57 -36. RIB. -949. 
1.55 5962. 25»0. -»634. 9.02«1 3.8000 -0,3162 -33. 1227. -1103. 

36. M 5962. 25»0. -»634. -0,0494 0.0481 -0.0432 -33. »327. -1103. 
5.50 6» 15. »279. IO5A0. 3,«081 0.*453 0.3917 -37. -400. -530. 

68.01» *II5. »279. »0i60. -0.0117 -P.0044 -0.0059 -37. -400. -530. 
5.43 6797. »596, I05T4. 2,9402 0.6905 0.3999 -34, -97. -454. 

67.56 6797. »596. 10S74. -0.0147 -0.0011 -0.005» -34. '97. -454. 
5.62 5880. -464. U364. 3,4559 -0.1999 0.4»49 -7», -273. -1367. 

68.75 5880. -444. 1»3&4. -0.030 7 -0.0029 -0.0»48 -73. -372. -»367, 
5.49 »4 50. -1597. »272«. 1.9349 -D.69I0 0.4H12 -Ill, -326. 1344. 

67.56 *-». -1597. 12726. -0.0480 -o.Otiil 0.015» -I»». -33«. 1544. 
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i-rt I ■ »■hi 

ITBJ 178) M 40 AO 40 

ino 1710 0 0 0 0 

uyo 1710 

vna 1710 

17)0 1710 

IMO 1710 

I 710 1780 

I TOO 1670 

I TOO 1700 

mo ITOO 10 10 10 10 

ITll 1725 It » li )) 
im 17» to to 40 u 

UK 1690 0 0 0 0 

I'.flO 1T00 

1670 1880 

U70 1890 

U60 1J00 

1700 mo 

16» 1830 0 0 0 0 

1540 IftfcO JO 10 10 10 

1690 16*0 19 IS 15 SI 

U» 1840 M> 40 40 40 

I TOO It 90 0 0 B 0 

1700 tM9 

169} itn 

MM tMQ H 30 SO 10 

1T]0 PID H 3} 3S 11 

UN 16T0 0 0 0 0 

IB. To 

•r 

L.ft 

1 »r* 

tight 

"jBS AvctM* 

*/*e 

JO.09 106 m»s 09.0 0.1416 1.040 

106 0.1473 1.008 

106 89   0 0.1471 1  019 

106 0.1463 1,019 

107 0.1471 1.010 

107 0.1468 1.050 

107 0.1450 1.046 

IÜ9 B7.S 88.5 0.1005 l.OIfl 

109 88,0 0.1984 1.024 

110 86.0 0.1981 1,031 

110 87.) 0.19)1 1.014 

110 87. S 88,0 0.1947 1.030 

uo 88.0 88.) 0.)00S 1.034 

111 88, i 0.3006 1.025 

111 8J.5 0.J041 1.032 

III 0.3026 1.023 

111 0.3028 1.031 

us 0.19T9 1.027 

19.68 n 8).) B).0 0.3812 1.0:2 

et 61.i 85,0 0,3813 1 .Oil 

84 OS 5 86  5 0.3809 1.019 

B6 8)   0 BS   S 0.1817 1.010 

91 BB  0 »9.0 0.U41 3.971 

tl 0  1122 1.010 

91 0  1119 0  956 

9^ O.llOS 0.989 

9t 0,1099 0 897 

98 0.1115 0.983 

1*1 

»0 

ill 

It! 

1» 

1JJ 

J!l 

»1 

15» 

25? 

1(0 

1«! 

.",! 
It! 

IM 

1» 

|U 

111 

170 

171 

274 

275 

17* 

ALPHA OEM 0 LIM.U OftAC^U *,U CL CO CH sioe (■•v VAM.U ROLL.U 
V.NOM U-QS CO*GS CN.QSC cr c* CROLL CY.B5 CN*QSB CL-Q&B 

-0. S.h9 4010. -1609. 11165. 1.75*9 -C.730B 3.4221 -1*9. 1470. -1015, 
6T.%8 t.010. -1689. 11163. -0.06*6 r,OI65 -0.011* -1*9. I47C. -1015. 

00 -0. 5.2S T26T. 1900. 9660. S.24C2 0.0561 0.5791 -9*. 285. -11.80, 
66.3". 7287. 1908. 9668. -0,0*22 ':.005S -0,0172 -V*. 28S* -1*00. 

00 -0. S.2T 7915. 2306. 8635. ).52*8 1,0270 0.5361 -155. 70w -*56. 
66.58 T915. 2506. 0635. -O.06O5 C.OOBI -0.0055 -155. rco. -456. 

10 00 -0, 5.51 03 10. 2)24. TT8*. 3.6295 1.1156 o.sooe -127. 715. -1209. 
66.0! 02 10. 2SJ4. 770*. -0.0562 0.0082 -0.01)8 -127. 7 1-,. -120B. 

13 00 -0. 5.45 8501. 2759. Th23. 3.677* 1.195T 0.2958 -66. *C2. -39 10. 
6T.56 0501. 2759. 7825. -0.0207 O.U045 -D.0*38 -A«, UC^. -3910. 

H 00 -0. 5.1.3 BftTft. 3007. 7515. 5.7532 1.5008 0.2842 -29. I98< -2621*. 
67.56 üt ".. 5007. 7515. -0.0125 0.0022 -0.029* -29. |98t -262*. 

16 00 -0. 5.U) IVM« )|9). ttion. 3.877P 1 .30 1 1 0.2S7* 26. UO« -5825. 
67.56 »96*. S19). 6808. 0.011* 0.0026 -0.0438 26. 229. -5B25. 

~i* 00 -0. 20.81 T527. 2ee8. 51592. 0,8265 0.52 50 0.5115 -10*. 1406, -11*7. 
152,30 7)27. 2(568. 31592. -0.0119 ü.00*1 -0.005) -106. 1*08. -11*7. 

-0, 21.00 9509. 2vi.fc. 27H12. 1.0628 J.5290 0,2717 -92. 1117. -860. 
IS2.9I 9509. 294I.. 27812. -0.010) 0.0052 -0.0025 -92. 1117. -868. 

-0. 21.19 0802. 1552. 2T059. 0.9850 !. . 17 19 0.2620 -256. -3*. 1697. 
135.SI 0082. 1552. 27059. -0.028* -0.0001 0.005* -256. -5*. 1697. 

0 -0. 21.00 TTTI. 500. 2*233. rK36BA 0.0649 0.2568 -2*8. 15?. 1608. 
152.91 T7T1. 580. 2*2)). -0.0277 C.OOOS 0,00»i7 -2*8. 15?. 1608. 

0 -0. 21. 19 7520. 509. 21901. 0.810H U.U*51 0 . 2128 -IB). BOO. -116*. 
153.51 T520. 3B9. 21981. -0.020^ 'J . 00 2 ) -0.0055 -185. 809. -116*. 

4 00 -0. 21.00 11522. 5119. 2265*. 1.2B7r C.)*86 0.2215 -158. 1262. -803. 
1)2.VI 11522. 5M9. 2265*. -0.0155 Ü.00)7 -0.0023 -1)8. 1262. -802. 

f) 00 -0. 21.00 ; I.VIH. 5557. 20T7*. 1.5265 O.lTtO 0.2 0)0 -17H. 130). *93. 
1)2.91 1)6 50. 3)37. 2077*. -0.01VV 0.00)8 0.001* -178. 150). *9). 

10 00 -0. 21.27 12a2T. 2891,, HOI*. 1.4156 0.519* 0.0773 -6B7. 2)82. 12)22. 
1)5.75 12827. 209*. BuU. -0.0759 1.0068 0.0352 -687. 2382. 12322. 

u 00 -0. 21.00 1)629. 5198. b9ia. 1.52)3 J.)57* 0.04H1 -572. 1*8J. 12705. 
152.91 1)629. 1198. 4918. -0.06)9 0.00*3 0.0)68 -572. 1480. 12705. 

in 00 -0. 21. 14 U2 10. 5982. lfl7H. 1.5 76 7 0.**18 0,0102 -519. 1475. 1)809. 
1)5.59 142 10, 5902. 1878. -0,0576 0.0042 0.0397 -519. 1*75. 1)809. 

1ft 00 -0. 21.00 14457. 46)2. -5(2*. i.oise 3.5177 -0.0501 -526. -1*5*. 17901. 
152.91 14*57- 4032. -512*. -0.0)65 -J.0042 0.0518 -526. -145*. 17901. 

0 -0. 33.15 10084. 2B12. 2*659. 0.7 1** 0.1992 0.1527 -635. 2^3?. 12091. 
166,9) 100 04. 2812. 24659. -0.0450 O.OOST 0.0222 -635. 203 7. 1209 1. 

D -0. )5.06 9662. 2159. 23014. 0.6861 :.I5)5 0. 1*28 -534. 5951. 7)60. 
166.7^ 9662. 2159. 23C1*. -0.0)5H i).0C72 0,0135 -50*. 3931. 7560. 

0 -0. )2.9k 9B62. 16)2. 266)5. 0.7027 0.1165 0.1659 -315. IMS« 172). 
1A6.II5 9H62. 16)2. 266)5. -0.0225 J.0069 O.C03? -315. 573). 1723. 

0 -0. 32,05 92 111. 1555. 2*551. 0.6591 ^.0955 0,1522 -216. 27*C. 2767. 
166. 16 92 10. 15)5. 24151. -0.0 154 g.0051 0.0051 -216. STUM 2767, 

-*t 00 -0. ).00 5051. 7)0. 499^. 4,5725 0.5702 0.34 12 -S4. 566. 895. 
50.26 5051. 750. 4995. -0.0656 0.007B 0.0181 -84. 586. 895. 

-2 00 -0. 5.00 601*i. 9i r. 5018. h.TOO-1 C.716e Ü.1428 -87. 586. 1973. 
50.26 60U. 917. 5CtB. -0.0 6«) 3.0119 0.0)99 -H7. 586. 1975. 

0 -0. 2,01 6079. 1U99. 4752. 5.0701 C.9I81 0.)*70 -95. 796. 21 10. 
40.61 60 79. 1099. 4752. -0.079* C.0172 3.0456 -95. 796, 2110. 

0 -0, 2.01 52 T5. -100O. 5182. 4.*J66 -o.uu 0.)Tft* -19. -2. 931. 
i»0.6l 52 75. -1000. 5102. -0.016. -o.oooo 0.0201 -19. -2. 931. 

0 -0. 2.42 5095. -2073. 6606. 5.49*9 -1.860) 0.52** *H. -1171. 1962. 
46.91 38 95. -2073. 66B6. 0.042* -0.0272 0,0*56 *P. -1171. 1962. 

0 -0. 2.01 5061. 1124. 5172. 4.B958 C.9)9) 0.)7T6 -94. 25), 331*. 
hO.61 58*1. 112*. 5172. -0.0786 ^.0055 0.0717 -9*. 25). 331*. 
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177 

III 

17» 

IM 

III 

IU 

»I 

IM 

213 

116 

IM 

tu 

Ult 

% 
UM 

ftlthc Uli s 
tat 

h 
»■hl 

K 
tat. •v. 

UH ua 0 0 0 0 

UM 16*0 

16» UM 

1*70 t«H 

ins IM1 

UTJ 1**0 

1*7} 1**0 

1700 iroo 

UM 1*«S 

1640 1*90 

UM 1*90 

lUS 1*90 

1A71 IMO 

1710 1700 10 10 » 10 

l.'lü 17 00 

1710 17» 

1)10 1JJ0 

1710 1710 

1710 1715 

1710 im 

IMO im 

L7U ini 

1701 1710 

POl uio 

1700 1711 

1701 W05 

•1 

N 

n 

1.1. 

t WN 

Utkt 

t UM n/v 

M.O M.O 0.U3» t.oio 

M.O M.O 0.1 U9 1.003 

S7.S M.S o iiu 1.003 

0.11** 1.010 

0.112* 0.9*1 

0.1155 1.003 

0.1153 1.003 

«7  0 «7  0 0.1093 1.017 

0.109S 1  027 

0.1111 1.000 

■ 7.5 0.1125 0.990 

0.111* 0.997 

0.1US 0.956 

M.O M.O 0.1112 t.003 

0.1109 1.01Ü 

0.1101 1.003 

0.1113 0.997 

0.1110 1  010 

0.1109 0,946 

01115 0.9U 

0.1106 l   020 

0.1U5 0.952 

0,1115 1.010 

0   1111 1.010 

O.lllft 1.010 

81  ) 0 1*77 0,991 

tn 
m 
lit 

111 

II] 

1W 

119 

III 

ir 
tu 
M 
i» 

m 
191 

1*1 

1« 

2» 

1« 

in 
in 

»i 

JOI 

n •LPHI         It r«          o LIM.U o««c,u H.U a CD CD SIDi   F u       rtn.u «OLL.L 
*V(. V.KOH Cl.Ol CO'OS CM.QSC             CV es C«0U CV.OS         CN.OS« CL.OSB 

11 0.            -0 1.00 «091. 1109. ]«<« «.750C 0.0637 0.263» -123 713. 1170. 
5 90.21 «091. 1109. 31«« •0.096C. 0.01«« 0.0277 -121 713. 1170. 

11 0.           -0 1.00 6017. 1102. 2001 «.7019 a.M19 0.1317 -101 «7«. 32««. 
5 SO. 2« «017. 1102. 20O1 -0.0B03 0.009« 0.0657 -103 «7«. 32««. 

IJ 0.           -0 9.00 6127. 1102. ««1 ».7881 0.0619 0.0302 -11« «69. 2273. » 90.21 «127. 1102. ««1 -0.0093 0.0139 0.0660 -11« 6«». 2273. 
1" 0.           -0 1.00 9ltl. I0«2. «1137 «.9000 0.M99 0.330« -122 9»2. 2««8. 

J 90.20 9161. 1002. «037 -0.0997 c.ono 0.0«»» -122 9«2. 2««8. 
It 2.00       -0 2.01 >««2. 129«. «100 ».980.. 1.0«72 0.309« -106 67«. 1«kS. 

i »«.61 5V61. 129«. «100 -0.0B81 C.01«« 0.0196 -106 «T«. 1««9. 
1* «.00       -0 1.00 «171. 1«I0. «««0 «.«231 l.UOO 0.1013 -120 670. 91«. 

1 90.2« «171. UTA. «««0 -0.093« 0.011» 0.010« -120 670. 91«. 

IT «.00      -0 9.00 «117. 1701. »«67 «.91«] 1.190« 0.1092 -•7 9«7. -110. 
i 90.1« «117. 1701. «««7 -0.0003 0.0111 -0.001« -17 9«7. -119. 

11 1.00      -0 1.00 «110. 2009. 1972 1.1177 1.9692 0.2711 -«2 102. -991«. 
i 10.2« «110. 1001. 1972 -0.0126 0.0011 -0.C79« -«2 102. -191«. 

1« 10.00      -0 9.00 «17«. 1111. «C2« 9.1713 1.7091 0.2790 -72 9«l. -1«01. 
1 90.2« «17«. 1101. «01« -0.0963 0.0111 -0.0211 -72 9««. -1«01. 

20 ii.oo    -o i.or «tu. 1«0«. 19« 1 1.9271 l.«0«l 0.2«91 -37 r«. -1566. • »«.»« «011. 2»06. 19« 1 -0.019« 0.001« -0.0111 -57 r«. -19««. 
21 U.00      -0 1.00 711«. 2671. 1919 9.69»r 1.092« 0.2»19 -19 119. -1911. 

5 10.1« 711«. 1671. 1910 -0.0«9« 0.0111 -0.0912 -19 99S. -1911. 
21 10.00      -0 1.00 7» 01. Itll. 1111 l.70«0 1.27«« 0.2271 -11« »01. -1011. 

1 10.2« 7>02. 2»1!. 1311 -0.090« 0.0112 -0.061» -11« 901. -1011. 
21 11.00      -0 2.11 7271. 119«. 1390 «.07«7 1.61»» 0.090« -112 973. -2112. 

I »«.61 7272. 119«. 1190 -0.109» 0.0210 -0.0900 -112 971. -2312. 
211 -».00       -0 1.00 9099. -19««. ««•1 3.9017 -1.0939 0.1061 -2 2«». -31«9. 

i 90.2« 9009. -19«». ««01 -0.0019 0.005« -0.0637 -2 28». -51«». 
2S -2.00       -0 3.00 990«. -117«. «691 «. 1««« -0.9H9 0.320« -2 -10. -5«31. 

i 90.2« 930«. -1176. «691 -0.0019 -0.000« -0.069« -2 -18. -3«31. 
2« 0.           -0 9.00 9910. -1029. «769 «.306 1 -0.8007 0.3297 -19 I«0. -53«2. 

i 90.2« 9910. -1029. «769 -0.0116 0.002« -0.068» -19 IM. -3582. 
11 2.00       -0 9.00 9700. -7»6. «911 «.«9«3 -0.0219 0.1399 -29 281. -9125. » 90.2« 9700. -7««. «911 -O.OI»*) 0.0097 -0.0632 -29 281. -3125. 
2» ».00       -0 9.00 9777. -621. 9271 ».91»1 -0.««9« 0.3602 -SO 9»1. -101«. 

5 90.2« 9777. -621. 9271 -0.0236 0.0120 -0.0611 -10 991. -5018. 
2» 0.00       -0 2.01 «017. -«17. 9C99 9.0261 -0.9«»0 0.3721 -3 «30. -3392. 

5 »«.61 «017. -«17. 9099 -0.002« 0.0091 -0.073« -3 «9i:. -5592. 
(0 0.00       -0 9.00 «300. -177. 9 727 «.9232 -0.11«« 0.3912 -1« 396. -5«0«. 

s 90.2« «900. -177. 9727 -0.0109 0.0000 -0.070« -1« 396. -5«». 
Jl 10.00       -0 9.00 ««9«. -21. «999 9.0202 -0.01*9 0.3309 -6 369. -3522. 

s 90.2« ««3«. -21. «999 -O.O0«» 0.0079 -0.0O72 -6 Mt. -5122. 
32 11.00      -0 9.00 «7«9. 292. ««0* 9.273» 3.1969 0.306« -12 97. -2992. 

5 90.2« «7««. 292. ««•« -0.0090 0.0012 -0.0609 -12 57. -2992. 
«1 U.OO       -0 1.00 «092. «93. 1991 9.39«9 0.3997 0.2726 «0 «8. -5319. 

5 90.2« «092. «93. 3991 0.0311 0.001« -0.0670 «0 «8. -3510. 
5> U.00       -0 9.00 7091. «*«. 2902 9.9102 0.91«« 0.1913 « 96«. -1135. » 90.2« 7091. «*«. 2902 0.00«« 0.0119 -0.063« 8 969. -5155. 
11 11.00       -0 1.00 7290. «29. 170« 9.669» 0.7262 0.1221 -15 899. -59«0. • 90.2« 7290. 929. 1700 -0.0120- 0.017« -0.071« -15 699. -59«0. 
11 -«.»0       -0 S.1« 907«. -019. I00«7 2.3201 -0.97«3 0.«01« -119 593. -«952. 

1 «9.22 907«. -019. t05«7 -0.09«» 0.00 70 -0.053» -119 '>»3. -«952. 
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304 

JOJ 

)0« 

»I 

J1J 

114 

)1> 

lit 

311 

m 
SI» 

1» 

»1 
»I 

111 

114 

115 

IH 
11» 

1» 

I» 

BFH 

RlSht U«(l 
»t 

DM. 

i-"'i 
lb 

0.1 

light 
K 

0«|. 

■ tihi 
lb 

MS 

1109 170) 10 10 30 20 

1710 1710 

mo 1710 

mo 1710 

1710 1730 

uoo 1760 

1600 17M 

t6M mo 
IT10 17» a n 1) 1) 

WI7 1777 

17 JO mi 

1740 1740 

I 740 174) 

1730 

1713 

17» 

1730 

170) 17» 

1700 1710 

16«) 1690 to 20 20 10 

16» 16» 

1700 1700 

l«»5 1718 

1**5 1709 

11M 1700 

16M 17» 

16» 1700 

168) 16» 

l&SJ 16» 39 15 13 15 

ibB) 16» 

Bar* 
im. 
Hl 

To 

•r 
'.189 
% am 

,,J05 
X tf* 

Averts« 
Vvtip 0m 

»9 88.0 06.0 0.1403 0.9» 

100 0   1499 1.002 

100 0  1400 1.027 

100 0.1495 0.994 

100 0.1409 1.018 

101 06 ) 0.1446 1  014 

101 06.9 0.1471 1.017 

101 06.) 0.140) 1.039 

66 86.0 86 0 0.1400 »/A 

6« 86,0 0.1398 

71 86.1 0.1396 

71 0.1418 

74 0.1419 

75 06.9 0   1)96 

76 li.S 0.14)1 

77 05.0 0.14*8 

77 84.3 O.l'.z. 

81 87.0 06.9 0.3203 

82 87.0 0.1201 

M 88.9 02190 

M 87.0 0.1181 

« 07,0 O.1190 

«.. 86.9 0.1196 

N 16 5 0.1146 

»// 82.5 0  1324 

8« 06.9 87.0 0.1120 

90 86.) 87.0 0,1314 

91 86.3 07.0 0   1218 

305 

30« 

307 

333 

329 

4LPH* M I A a llF T.U DKi&.U M,U CL CO CH 510t   1.U YAta.U ROUL.U 
V.NON CL-ui CO-OS CK-(.SC CY CN CROLL CT»üi CN-05B CL»OSB 

0. -0. ■.. u 57Jt. -503. 10201. 2.6196 -J.2297 0.*076 -100. 366. -*0S2. 
65.72 3751. -503. 10201. -0.0*b6 u.oo*s -0.0477 -100. 366- -4032. 

h.QO -c. 5.SS oh 44. -1)6. 95*), 2,B)B1 -0.0596 0.367* -91. *23. -5839. 
66.95 644)1. -1)6. 9b*). -0,0*OA U.0C4B -0,C*)6 -9', *?). -3839. 

B.00 -0. 5.55 7222. 229. 6862. 3.180* G«)D11 0.)*12 -*?. 296,, -3703. 
66.95 7222. 229. 8P62. -0.0 1«^ O.0U3* -3.C422 -1.2. 296. -3703. 

10.00 -0. 5.29 7560. 425. B**2. 3.3343 ,:.iBe7 0.327* ). -336. -4100. 
66,71 7360. 1.25. 8**2, 0.001 3 -Ü.ÖC)9 -0.0471 J. -336. -4100. 

12.00 -0. 5.hB 7908. 6T3. 8953. 3,38*7 0.2B82 0 . 3 ,J iO 12). -1046. -*7*9. 
67.92 7908. 675. B953. 0,052e -0.01 16 -0.0526 123. -10*6. -*749, 

14.00 -0. 3.14 7987. 900. B*e9. 5.650B D.*116 0.3)92 167. -1*9e, -4651. 
65.72 7987. 900. 8*69. 0.076* -0.0177 -0.0550 167, -1498, -4651. 

(6.00 -0, 5.33 8405. 1 164. 7*00, 3. 70 2: 0.5126 0.2649 13*. -1986. -2873, 
66.95 8405. 1 16". 7*00. 0.0 59C -0,0226 -0.C327 IS«. -19BA. -2flT3. 

iS.OO -0. 5.29 84 36. 1)75. 6')5B. 5.7*29 0.6101 0.25*3 121. -2073. -993, 
66.71 tl4J6. l)7S. 6558, 0.0537 -U.025fl -0,011* 121. -2075. -995. 

-4.00 -0- 5.04 )756. -1916. )26B5. 1.7*9a -0.8926 0.5166 - 1 7. rtr» -212. 
65. 10 3756. - 1916. 12685. -0.OCB1 ■:.oov5 -0.0026 - 1 7. 7fl7. -212. 

0. -0. 5,0* UU52. -1711. ll«)2. 2.0 7*0 -0.7V71 0.4818 1 * . 11« -59. 
65.10 i.-52. -mi. Ilt.32. 0,006b 0.0010 -3.Ü0C7 1* . a i. -59. 

»«.00 -0. 5.04 52J7. -I***. II616. 2.*397 -fj.672B O.*7 30 -H . -312, 91. 
65. 10 5237. -  M.41.. 11616. -0.0112 •o.oosa O.uOlO -U   . -512. 85, 

n.oo -0. 5.2) 5959, -1114. im6Ü. 2.67J* -0.*99V 3.*&5I -9i. -StlOi 1687. 
66. lb 5959. -n t*. 11«60, -0.0* If -0.00)9 0 . 0 1 96 -93. -)4C. I6H7. 

10.00 -0. 5,23 6)77. -940. MUt< 2.B6U7 -0.*2I8 0 . * 5 B ) -111. - 1 !. 1052, 
66.)ti 6)77. -940. 116t'6. -0.050'. -0.0002 0.C122 -111. - W, 1052. 

12.00 -0. 5.01. 661.6. -757. lift*). J.096- -3,*526 ^.h7* 1 -91. -»51« 501. 
6^. 10 ft6«.6. -757. 116*3, -0.0*23 -Ci.f)05* 0.0060 -vi . -*5l. SOI. 

14.00 -0. S. 19 6979. -iBT. lU9b*. i. 154) -0. |?»t 0.4J2B -ou. -165. S9*. 
6(S.09 6979. -Jfl7. 10V!>*. -O.O^flV -0,0019 0.0069 -IM.. -I6b. 59*. 

16.00 -0. 5.2) 7255. -tr>6. 9V22. ).25*( -0.^*76 0.3891 -S7. 32. 1500. 
66.]i> 7255. -106. 9922. -0.025* O.0GÜ* 0-0151 -57. 32. 1)00. 

18.00 -0. *.04 7526, IAS, ÜfWH. 3.506! 0.075B 0.562* -f,u . 404. 1580. 
*»■ 10 7526. ifM. B.Wfl. -0.0297 3.0C49 0.C191 -64. «Ok« )5BD. 

-I.00 -Q* n.6i 5707. 169* 21517. 1.15* 1 0.07*5 0.)BC* -9H. -366. -1255. 
98.Bl 5707. t69i 21517. -0.019V -0.00 20 -0*0065 -9B. -586. -12)5. 

0. -0. 11.61 6970. 62*. 20&O2. 1.409* 0,1262 0.)64.? -at. -1*51. -2)71, 
9B.BI 6970. 624. 20632. -O.O'Ji? -0.0075 ■0.01 14 -2o. -1*31. -2171. 

4.00 -0, 11.61 B3B^ 915. 18 I9B. I,69*C B( labr 0,)217 (.. -ia2v. -818. 
98.81 a)Bi. 91S. IB 19B, 0.0t< 1 ' -0.0096 -O.0O*) 6. -IP29. -BIB. 

0.00 -0. 11.61 9754. 1296. 1662*. 1.972* ■J.2621 0.2939 Uv . -1B25- -1910. 
OB.BI 9 7 5*. 1296. 1662*. 0.0üb? -..0096 -0.C100 43. -1fl2'). -1913. 

10.00 -0. 1 l.6t 1047). 1505. 16.■'2 7. 2. 107H C.)ü*U 0.2 8 53 -45. -907. -1050, 
9B.B1 1042). 1505. I6C27. -O.0C9 1 -0.00*7 -0.0055 -45. -907. - 1050. 

12.00 -0. M.61 nin. 1809. 152)7. 2.217 -.3659 0.269) -10). -74B. -207. 
9B.R1 Mill. IB09. 15237. -0.020") -0.00)9 -0.0011 -101. -7*M. -207. 

14.00 -0. It.61 11654, 21)1. 1)656. 2. )52P ^.*309 0.241* 82. -2 139, -160B. 
9«,m 116 54. 2151. 11656. 0.0 16<. -0,0112 -0.00B* 82, -2139. -1608. 

14.00 -0. 11. BO 11411. 2226. 12292. 2,27C 1 0,**2e 0.21)7 25. -1796. 494. 
99.62 11411. 2226. 12292. 0.0051 -0.009.3 0.0025 25. -1796. 49*. 

16.00 -0. 11.61 II3B2. 25)4. 5 A) 1. 2.3Qlf 0-5125 0.09*2 -180. 610. 52*9. 
90.81 115B2. 255*. 5331. -0.0S6S 0,00)2 0-0275 -180. «10. 52*9. 

-4.00 -0. 11. BO 4190. -658. 20123. 0.8)36 -0.1)09 0.3*99 -159. 402. -655. 
99,42 M-iao. -6iU. tAlU. n.v.u i Ü.O021 -0-00** -159. 402. -855. 

0. -0. 11.61 5707. -*)6. IBS.)*. utsm -0.0rtfl2 0.3276 -126, -377. -524, 
9B.R1 5707. -*36. IBM*. -0.025S -0.0020 -0.0017 -126. -)77. -524. 
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131 

Hl 

IM 

111 

1» 

ii; 

IM 

11» 

14» 

«IM 
•f 
MI ■r 

tfM IfH 

Mit 
k 

Bai. 

Lmtt 
K 

tlthl 

Da«. 

lltkt 
i 

11 1700 1700 33 35 33 35 

11 l*t9 1705 

1) U» 1661 

I* 16» 1615 

23 16*0 t6M 

1* UM 1710 

V 1*40 1649 10 10 10 10 

>i 

M 

10 

it 

ii 

1640 

1630 

1640 

1635 

1640 

1650 

16)0 

16» 

1615 

1640 

)3 1645 1655 35 11 11 1> 

W 1615 1*65 

ii 16» 1660 

H 1670 1A60 

17 1670 1*60 

38 16M 1633 

H 1640 1ASD 

w UM 164^ 

kl 1610 1645 

»2 iMi 164S 

il m» 1645 

44 1670 1641 

4i UhO 1640 

M 9fi* 961 0 0 0 0 

47 9ftO 970 

U*: 
la. 
■• 

Laft 
■j» 
i um 

Ulht 

1 UM */*< 
».01 »1 »6.5 «7.0 0.]203 K/A 

»» «6,0 0,1207 

n • 6  0 0.2216 

•> ■ 3.0 0.2116 

•3 0122« 

«3 0.2211 

93 66 0 «6.3 0,3007 

M «6.5 0.106J 

M 16.0 0,3100 

97 •6 3 0,1086 

97 0.1086 

98 «0.3 0   1087 

9» •6.0 

B6   1 

«6.3 

87   0 

86   1 

0.M71 

0,2H6 

0  1*44 

0,1900 

0,1900 

100 WS 0.50*3 

100 6.1   1 •0.1 0,3081 

10J 86.0 •6,9 0.1876 

102 «6.0 86   1 0.3SU 

101 81.0 BIO 

BO.l 

H 0 

0.3909 

0.1692 

0   1817 

64.0 (W.O 0,3M* 

64   1 61.0 0.3233 

104 63.0 61.0 0.3195 

352 

333 

33* 

355 

396 

357 

AL»H4 «IT* 

k.00 -0. 

8.00 -0. 

ID.00 -0. 

12.00 -0. 

U.00 -0. 

16.00 -0. 

->*.00 -0. 

0. -0. 

11 10 00 
5 

■12 t| 00 
5 

33 -4 00 
5 

H 0 •> 
i5 h on 

5 
J6 6 00 

5 
17 10 on •> 
1« 12 00 

S 
Ifl Ik 00 ^ 
00 -* Oft 

s 
«t 0 

5 
m •« 00 

^ 
*9 « on 

5 
44 10 .00 

i 
Hi 12 00 

5 
44 -4 00 

a UM.U DIUSiU M.U CL CD C« SIDI   f ,v VAU.U «OLL.U 
V.NOM CL«0S CO.01 cn-esc cv CN C40LL CraQS CN«QS* CL«0S* 

11.41 7 124. -124. 14.15.1. l.44t~ -3.0254 0.2891 -70. -808. -1220. 
90.61 7126. -126, 16953. 0.0141 -J,0042 -0.006* -70. -60b. -1220. 
11.61 0790. 238. IM9*5. 1.7792 0.0481 0.2*42 -31. -1266. -950. 
y4.»ii 879«. 21*. 14B4S. -0.0062 -0.0066 -O.ÜÜSO -51. -1266. -950. 
11.61 9446. 471, 14502, 1.910 ^ 3.i;953 0.2563 -*C. -86 1. -1253. 
9«.«! Vkhb. 1.7t. 14502. -0.00*12 -C.904 5 -0.0069 -*0. -86 1. -1255. 
)l.4< 9977. 824, Mi.17. 2.0175 0.1670 0.2372 -15. -1063. -476. 
9B.SI 9977. 82*. 19417, -0.007V -0.0056 -0.0025 -35. -1061. -*76. 
11.61 IC2I9. 1277. 8583. 3.0*6* 0.2583 0, 1517 -75. 2257. 63*. 
■JB.Hl 132)°. 1277. 85*5. -0.0151 cons 0.0033 -75. 2257. 63*. 
11.80 11016, 1882. I5H9. 2. 1915 0,1745 0,0269 -201. 365*. 2539, 
99.62 110 14. 1802. 1549. -0.04C 1 0.0199 0.0131 -201. 385*. 2519. 
21.00 4907. 1453. 50115. 0,7049 0,l62ii 0,29*2 -168. -*9*. -37*. 

152.91 6307. 1iiS9. 101 15. -0.0186 •4,081* -0.0011 -168. -*9*. -17*. 
21.00 8518. 16>i9. 25766. 0.952^ 0,1896 0,2517 -229. 359. 195. 
lij.9l 8518. ibkS. 2S7A6. -0.0256 Q.OOIO 0.C011 -229. 159. 195. 
20.81 10858. 1849. 21t60. 1.2247 0.208* 0.20 76 -2*2. 130*. 19*3. 

152.90 10858. 1849. 2ir60. -0,0 29* 0.0038 0.0057 -262. 130*. 19*3, 
20.62 12964. 219*. 18692, 1.4759 0.2500 0. 16*0 -298. 1335. 662, 

«31.69 12964. 2196. 1H692, -0.0339 0.0019 0.0025 -298. 1135. 862. 
20.62 199A0. J'.'.J. 17114. l,5B9? 0.2780 0.1701 -322. 1*2*. 2576. 

191.69 13960. 2442. 17114. -0.0366 a.00it2 0.307* -122. 1*2*. 257*. 
20.81 131122. 2492. 4 900. 1.51*10 0,2744 0.0*69 -*99. 6**8. 12110. 

132.50 19422. 2ii32. 490C. -0.0768 0.0189 0.015* -499. *46e. 12110. 
20.Hl 5150. 458. 26454. 0.50^9 0,0517 0.2*08 -275. 558. 1037. 

192.30 5150. D58. 26454, -0.0 31 v.0016 0.0090 -275. 558. 1037. 
20.62 7507. 679. 22221. 0.85li* ■),0766 0.2211 -231. 390. 50*. 

191.69 7507. 673. 222ZJ. -0.0263 0.0012 0.0015 -231. 993. 50*. 
20.»/ 9T*». 98«. 10 it 3. 1.108S 0.1121 0.1826 -163. -832. -72. 

131.69 9737. N*. 10345. -0.0185 -j.ooas -0.0002 -1*1. -692. -72. 
20.62 12)19. 1375. 14543. ).379C 0.1565 0. 1**7 -218. -191. 3082. 

1)1.69 121 13. 1975. 14543. -0.024M -C.OOO* 0.0091 -218. -193. 3082. 
20.62 13905. 16*0. 121121. 1.5147 0.1809 0. 127« -21Ü. T6I. 51*0. 

1.91.69 13305. 1**0, I2H21. -0.023« J.0ü22 0.0091 -210. 761. 31*0. 
^O.tt5 13434. 1921. I/5D. 1.5126 0.2163 0.012* -51*. 6**9. 7606. 

132.42 134 34. 1921. 1258. -0.0579 C.0253 D.U226 -51*. 8669. 7808. 
20.01 15180. 2400. -5775. 1.486* 0.2798 -0.05*9 -163, **96, *295. 

112.90 13100. 2480. -5775. -o.oiau ».0151 3.0125 -1*1. 4*96. *295. 
12. «b 6179. 1438. 11997. 0.441 1 0,1028 0. 1999 -*22. 295b. -500. 

166.21 6173. K.98. J1997. -0.0102 3,:t.5b -O.Ü0C9 -*22. 295ii. -500. 
32.85 9414. 1*1*. 25595. 0.6871 C.I155 0. 1599 -2*2. 2*2«.. 608. 

1A6.2I 9614. 1*16. 25595. -0.0107 C.004B 0.0011 -262. 2620. 608- 
93.04 11578. 1760. MM« O.022A 0,l?51 0.0*63 -3*5. 776*. 1715. 

■4».«9 115 7«. 17*0. 7452. -0.0245 0.0143 0.3032 -345. 778*. 1713. 
92.96 14 7 52. 2226. -2829. 1.050* 0.1585 -0.0176 -9*2. 8*59. 4752. 

166.SO 14752. 2226, -2829. -0.024* 0,0156 0.0008 -9*2. 8*59. 4752. 
52.44 1*110. 253*. -7551. 1. 15HL. 0.1*23 -0.0*7* -263. 6523. 4246. 

165.73 16110. 2536. -7551. -0.0189 0,0121 0.0079 -263. 6523. 4246. 
31.85 17375, 305«. -10524. 1.2417 0,2106 -0.0657 -130. *1*2. 7149. 

14«.21 17175. SOS*. -10524. -0.0093 0.0077 0.QI32 -110. *t62. 71*9. 
0.14 2689. 1035. 11160. 0.7736 0.2985 0.2813 -25. 277. -1869. 

82. T4 2683. 1055. 11 160. -0.0072 O.0O21 -0.01*1 -25. 277. -1*69. 
ft*AJ 9564. 1024. 9745. 1.0059 C.2805 0.2399 -70. 782. -1012. 

«3,72 3564. 1024. 9745. -0.0196 .■».0357 -O.onr* -70. 782. -1012. 
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331 

33« 

3W 

361 

>» 
.« 
IM 
3M 

IM 
).l 

311 

111 

371 

»] 

1» 

171 

316 

>JJ 

in 
J7» 

IBO 

1B1 

3« 

m 

h "r 
tm 

L-fl 
it 

[»a. 

Ufl 

Mt. 

■ Uht 
•i 

lltht 
h 

Tall 

s 
■•ra 

IB. T» 

•r X KTH 

»Uht 
Avaraa* 

«/«c 

»ao »00 20 20 20 20 0 30 30,01 104 63.0 65.0 0,3239 K/A 

910 990 3) 35 39 35 63.0 630 0.3261 

9« 990 *0 - 40 40 40 64.0 M.9 0.3236 

1000 1000 4) 45 45 45 64.3 69.0 03213 

1000 1010 30 50 50 50 64.0 64.9 0.3196 

990 «ao 0 0 0 0 U.3 69.0 0.3262 

tM 1100 63.9 64.3 

1U0 mo 71.0 0.31»4 

1103 uos 109 0.3229 

1101 110) 0.9194 

mo un 0.3196 

mo U10 0.3117 

mo 1U0 64.9 0.3)19 

1T00 1690 10 10 10 10 0 30 30.00 (6 ST. 9 17.0 0.0179 0.945 

ita 1S90 90 87  5 »7.0 0  1825 1.046 

m M 0 0 0 0 93 ti  3 650 0.1971 1.053 

»BO 990 91 65.9 0,1977 1  051 

no 990 M 10 70 JO 93 0.1922 1,0*6 

1009 1015 33 19 33 51 94 0.1881 1.03B 

10» 1030 40 40 *0 40 «3 0,1836 1,053 

990 m 0 0 0 0 91 66.0 0,1911 1.046 

MB 1000 M 0.1902 1.053 

m 991 0.1924 1.031 

1000 1000 0.1898 1.046 

091 1031 0.1874 1.053 

I WO lOftO 97 66.0 0.1849 1.046 

MB 

n» 
JM) 

Ml 

IM 

IU 

3W 

Ml 

IH 

M7 

J»> 

1!0 

373 

37* 

375 

37« 

377 

37i 

Ifl 

in 
m 
HI 

)»1 

0. 

h.00 

H,00 

a.oo 

10.00 

12.00 

It,.no 

16.00 

1A.00 

0, 

••.00 

8.00 

10.00 

12.00 

U.00 

16.00 

0 IIFT.U 0H4C.U *fU CL CO CN 5I0E    F.U TAM.U HOLL.U 
V,HOM CL'OS co>us CM*uSC cv c* CHOLL CV-ÜS CNaQSB CL»0S8 

B. IH 5257. 578. 9^52. 0.939? D«1668 0.2277 -95. -194. 318. 
82.71. 5257. sr«. tltJS« -0.0269 'Ü.Ju)4 0.0024 -9J. -194. 51fi. 
n.si 3049. ni. 7753. 0.8572 0.0882 0. 1909 -91. 751. -187. 

U.7I 30 4 9. 11 i. 7755. -0.025ft 0.0053 -0.0014 -91. rsi« -187. 
8.JJ 2861. 239. 7211. 0.8059 0.0673 0. 1776 -76. 64;. -1133. 

85.72 2861, s s«, 7211. -0.0215 0.OC47 -0.0083 -76. 642. -1133. 
8.33 2760. IM« 641C. 0. 7 77', 0.0525 0. 1578 -51. 1216. -952. 

85.72 2760. IM« 6410. -0.0145 0.0089 -0.0069 -51. 1216. -952. 
8.31 2542. 142. 5520. 0.7159 0,0399 0.1359 -6. 745. -1509. 

83,72 2542. 142. 5520. -0.001A 0.00 54 -0.01 10 -6* TM« -1509. 
B.33 4474. 1032. 7614. t.2 61'2 0.2906 0. 1875 -25. 559. -2162. 

85.72 447l|. 1b32, 7614. -O.C072 O.0C4) -0.0158 -25. bbv. -2162. 
8.33 4819. 96^. 3514. 1.3575 0.2709 0.0865 -188. 605. 2830. 

63.72 4819. 962. 3^14. -0.0529 0.OC44 0.0206 -168. 603. 2630. 
»0.07 5566. 1221. 595«'. 1.2969 C>.?846 0.0806 -569, 1499, 6187, 
92.OS 5566. 1221. 5V5M, -3.0859 0,0090 0.0373 -369. 1499, 6187. 
10.27 5988. 1357. 3142. 1.369' 0.3103 0.0628 -343. 1066. 6379. 
92,92 5988. 1557. 3142. -0,0784 0.0063 0.0378 -545. 1066. 6379. 
10,46 6420. 1499. 1 791, 1,441 p 0,5365 0.0551 -345, 872, 7687. 
95.78 64 20. )499. 1791, -0,0774 0.0051 O.C447 -345. 872. 7687. 
10.27 6709. 1N01. 222. I.SS^»1 0,4119 0.C044 -248. 1347. 585 7. 
92,9? 6709. 1801. «2. -n,056A O.OOSu O.Ü347 -24«. 1 347. 5857, 
10.07 6763. 2101. -2C6Ö. 1.576'' 0.4897 -0.0421 -172. 12?, 8547. 
92. CS A7A3. 2101. -IMS« -0.040? 0.0007 0.C516 -172. 122. 8547. 
10.46 6566. 2254. -5:29. 1.474v 0.5061 -0.0967 3. -76e. 3918. 
93,78 6566. 2254. -5;29. O.OOOf -C.0CiU5 0.0226 3. -76b. 3918. 

1. 16 5518. -445. '.4A. 10.756ft -0.8983 0.0963 -6ft. 1064. -2536. 
91.27 53 Ifl. -445. S4A. -0.1337 0.05S6 -0.1526 -Afj. IM«. -2536. 

.5. 10 5644. 1H- 6 102. 4.424 1 Ü.0134 0.4058 -Tl. 1 134. -55J. 
J|,01 5B44. 18. 6102. -0.055») 0.072? -0.01CR -71- 1134. -551. 

3. 10 21 14. i92. 4A71. 1.60U7 0.44BO 0.3091 -26. 416. -1886. 
SI.07 2114. ;*?. 4A71. -0.0 196 0.0082 -0.0370 -.•6. 416. -1686. 
5.29 2477. »Tf« 4900. 1. 7647 u.4a?A 0.505? 1  1 . -177. -1561. 

42.64 2477. «77. 4900. O.O')?1, 0.0035 -0-0288 1 1, -177. -1561. 
3. 10 2170. SO. 5'>A9. 1.6425 0.0607 0.3354 2l>. -41b. -1565. 

51.07 2 170. no. 5.169. 0.019ft -0.0081 -0.0307 16. -415. -1565, 
3. 10 17 52. -^64. 4465. 1.5263 -Ö.2U0 0.2955 -8, 126, -1742. 

M.Q7 17 52. -284. 4465. -0.0053 0.QÜ25 -0.0341 -e. 126. -1742. 
3. 10 1529. -312. 4162. 1. 1574 -0.2515 0.3019 -•i. 694. -1288. 

5t.or 1529. -532. 4S62. -0.0 52 7 0.0156 -0.C252 -43. 694. -1288. 
3.10 2690. rss. 4ilB. 2.0367 0.5712 0.2857 -11. 155. -849. 

51.07 2690. 7%S. 4318. -0.008:-, 0.00 50 -0.0166 -1», 155. -849. 
3.10 2*86. ns*. 4191. 2.260? 0.6461 0,2775 -21. 311. -2T2. 

51.07 2986. 853. 4 191. -o.oie: 1,0061 -0.0C53 -21. 311. -272. 
5.10 3132. 952. 4197. 2.571 ^ 0./209 D.2T77 -15. tfU. -752, 

51.07 5152. 9S2. 4197. -0.0 115 0.0042 -0.0147 -15. 212. -752. 
3. 10 -*62. 1040. 3935. 2.4691 C.7877 0.2604 -56. IU« -1853- 

51.07 3242. 1040. 3935. -0.0269 0.0101 -0.0363 -56. 516. -1853. 
3. 10 3358. 1092. 3645. 2.5418 0.8269 0.2412 -So. 432. -74 1. 

51.07 3358. 1092. 3645. -0.0229 3.0085 -0.ni45 -30. »32. -741. 
3. 10 3643. 1   IV   I   , 3137. 2.758" 0.9018 0.20 76 -22. 300. -11«. 

51.07 3645. 1191. 3157. -0.0164 0.0059 -0.0023 -22. 300. -1 16. 

TABLE  A-2   (Contin ^d) -153- 

L 



3M 

m 
») 
IM 

IM 

IM 

m 

MM 

IN 

*oo 

401 

401 

40) 

404 

4o^ 

40b 

407 

4oa 

409 

410 

UM 

Blghl 

^ 
UM 

i K lttM 1 

M 1071 0 0 0 

UM 1110 

1110 1100 

UM UM M M M 

11» 1090 33 33 13 

U40 1100 40 40 40 

1U1 uoo 43 43 43 

11» UM 30 30 M 

103« 11*0 0 0 0 

1100 UM 

1141 U23 

1130 1113 

1109 U03 

1130 13M 

1073 107S 

ion 1070 

L0C3 1M3 » IC 20 

1100 10M Ji li ii 

1100 1073 H 40 40 

UM 1090 ki M 45 

1123 I07i M iO 10 

1100 1060 0 0 0 

1073 1033 0 0 0 

1090 UW u 41 41 

1100 1130 

1140 1130 

UM 114C 

•M.       DM tot-        m 

urt 

"JI3 
t WK 

im 
I RfM 

«Mt««. 

63.3 «3.3 0.1*32 

70.0 6«.0 C.43U 

«4.0 0.434« 

«4.0 0.44H 

«t.O 0.4341 

C 4490 

0  4481 

IM 0.4436 

67.0 63.0 0.4313 

67.0 0.4313 

6f.O 0.4*3» 

0.4443 

0.4333 

61.0 

6«.0 «1.0 0.4163 

«3.0 0.S905 

0.391« 

0.3831 

0.3821 

61   1 0,3637 

t>   1 O.J737 

66.0 0.3771 

6B.5 0.MM 

61.0 0,1963 

f.B.0 69.1 0.3723 

67   1 61,1 0,169« 

67   S IM 0.3599 

63.0 ««.0 0.5623 

1.0S1 

1.014 

. i.oi« 

l   017 

1.024 

V.O. 

1 .024 

1.027 

1.02« 

1.017 

1.02« 

1.027 

1,027 

1-14 

MI 

39ö 

)9? 

19« 

399 

400 

401 

402 

403 

404 

403 

40« 

407 

408 

409 

410 

411 

ALPHA 

IS. 00 

-4.00 

0. 

0. 

0. 

f. 00 

B.OO 

10.00 

12.00 

tu.00 

U.DO 

16.00 

-4.00 

B.OO 

-4.00 

4.00 

8.00 

0 LIM.U ORAO.U H,U CL CD CM SIDE   f,U VAW,U ftOUtU 
V. NC* LL-Ui CD"(Ji CN-USC cv CÄ C40LI cr-f. CN-LSb CL>QSB 

3. 10 3702. 126*. 2200. 2.«634 4.958) 0. )45ft -)2. )5C. 262. 
*).07 3782. 12**. 22C0. -0.O0B7 C.0C29 ^.005) -12. 15^. 2*2. 
31.00 392«. I7S). 19719. 0.43811 0.1990 u. )928 -5«. 936. -1345. 
isi.vi 592«. 178). 19793. -O.0C6'. 0.0i27 -0.0C39 -58. 926. -1345. 
11.1» &4 82. 1543. 10^97. 0.6C71 0.1709 0. 10C1 -299. 4747. 1509. 

133.Sl 5482. 1549. 10197. -0.033t b.Oll* 0.0043 -299. 4747. 1509. 
20.8) 330*. 1214. 9338. 0.598'. 0.)393 0.092) -35a. 4 IOC. 1754. 

192.30 330*. 1234, 9498. -0.0291 0.0)3i 0.005) -25a. 4)01,. 1754. 
21.00 St 96. IOC). m40. 0.58:7 0.)t )9 0.])27 -ei. )313. *51. 

1 92 . 9) 519*. IOC). m40. -0.009« 0.OO98 0.0019 -b<. 13)3. 653. 
21.00 «882. 918. 11229. 0.5456 O.)026 U. 1097 -67. 1575. 1115. 

192.«t 4HH2. 918. Mt». -0.0097 0.01.40 0.0032 -87. 1375. 1115. 
21.00 4805. 842. 99*3. 0.537. 0.0941 0.09T3 -95. 11«, 1519. 

193.9 1 4805. «42. 9V69. -0.0;37 0.0015 0.0044 -31. SlU. 1519. 
21. JO HAU*. 808. 8M92. 0.51VJ 0.1909 3.0B69 9. -14H. -234. 

192.91 46*6. BOB. flH93. o.toi -O.OOOH -3.0007 9, -14B. -25H. 
31.00 «68*. )4A7. 21.30. 0.74 7 1 ü.)699 0.1.246 -24ü. 9726. 287*. 

132.91 «68«. )467. 2520. -O.üibH '",.0)0» 0.0083 -24J. 3726. 2S76. 
31.00 ■266. 1677. -3S54. 0.9291 0.1875 -3.0347 -)63, J467. 4094. 

133.91 83 6*. )*77. -3-.S4. -O.OlöJ 0.0w7l 3 .011S -1*3. 3467. 4094. 
21. CO 9109. )905. -7173. 1.017U 0.3)27 -5   07C1 -135. 2016. 5450. 

192.91 9109. )903. -7172. -0.0I5I O.OOi« 0,015« -)35. 2016. 5450. 
31.00 97 18. 21*0. -7302. l.OtlAl 0.2415 -O.0713 -75. 10UB. *051. 

132.9) 971«. 2)ft0. -7302. -0.0084 0.0031 0.0175 -73. ICBü. *051. 
21,00 102111. 2*30. -8148. 1. 1446 0.29*2 -0.0815 -3. 49. 5045. 

112.91 10241. 2*50. -«348. -0,000* O.OÜOI a.014* -5. 45. 3045. 
31.00 9770. 2945. -1*441. 1.092' 0.3292 -0.1*0* 35. -549. -877. 

132.91 9770. 2943. -I*b4). 0.OD39 -9.001* -0.0025 35. -549. -877. 
21.00 97*3. 29*8. -17C1B. 1.0912 0.31)7 -0.)*ft3 4) . -614. -10)5. 

112.91 57*3. 29*1. -17'H8. O.OCH* -Ü.0018 -U.0029 4). -634. -1015. 
33.31 4714. 241«. 27C92. 0.333' 0.1707 0. 1*71 -)34. 2165. -144. 

itr.ir 47)4. 241*. 27C92. •0.0095 0.0040 -0.000« -134. 2165. •344. 
19.33 7)0*. 2011. ICK 76. 0.502' 0.1420 0.0«32 -375. 59*0. 6*09. 

167.17 710*. 2011. )0'.7*. -0.02*5 0.0)09 0,012) -375. 59*y. 6609. 
33.29 ««n. 173». 1590. 0.4834 0.I22B 0.0530 -237. 373*. 3579. 

167. 17 *871. 1739. 8590. -0.01*7 0.00*9 0.00*5 -237. 1756. 3579. 
1S.2S 66 84. 1360. 77**. 0.4722 O.MOS 0.04 60 •1*0. 254C. 2617. 

167.17 66 84. 1560. 7 7**. -0.0113 U.004* 0.0048 -1*0. 2540. 2*17. 
99.21 64 68, 1510. BfBl. 0.45*9 l>.lü*7 0.04 99 -60. ' 93B. •488. 

l«7.t7 64 68. 1510. 81*81. -0.0042 0.OO17 -O.C009 -60. 99a. -488. 
11.21 64 20. 144«. «•.18. 0.4535 0.1022 0.039* -48. 740. 1368. 

t«7.1T 6420. 144*. «418. -0.0034 0.0014 0.0025 -4B. 740. 136B. 
91.21 6)69. 1414. *DAB. 0.4954 0.0999 0.0375 11. -1B7. 678. 

1*7.17 6)63. 1414. 6J6fl. 0.000 7 -0.0003 0.0012 11. -187. *7B. 
91.21 9*77. 20*0. 4918. 0.6836 0.145* 0.0105 •319. 5070, 10881. 

1*7.17 9*77. 20*0. 4918. -0.0225 0.0099 0.0199 -319. 3070. 108S1. 
11.23 11294. 2545. -10105. 0.7979 0.1798 -0.0*24 •234. 3532. 7282, 

1*7.17 112 94 . 2545. -10105. -0.01*5 0.00*5 0.0133 -234. 5592. 7282. 
13.21 3024. 1441. 207tl4. 0.2136 O.IOlt» 0.1283 8. -144. -1240. 

147.17 3024. 1441. 20784. 0.0005 -0.0003 -0.0021 S. -144. •1240. 
11.27 6420. 1452. 7157. 0.451: b.1024 0.C441 22. -364. •703. 

167.27 64 20. 1452. 7)57. 0.0015 -0.0007 -0.0011 22. -3*4. •703. 
33.29 9401. 1710, -4578, 0.6*4) 0.1208 -0.0281 3. -75. 3120. 

1*7.17 9401. 1710. -4578. 0.0002 -0.0001 0.0057 3. -75, 3120. 
93.21 1202*. 2224. -158*5. 0.B496 0.1571 -0.09B0 39. -*29. 1660. 

1*7.17 1202*. 2224. -158*5. 0.002« -C.0P13 0.00 30 39. -*29. 16*0. 
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(tat. 
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■ Uhi        rail 

Mt.       »•, 

*12            I- 4              4] 1MB IllCt 4) 4) 4) 4)              0 
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41» 1 1740 17M 3) )) )) 33 
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411 S UfS 1710 

4tt 4 14t) 170'' 
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411 1 1740 17]) 

4» 9 14« 16« 

4» 10 1M5 16«) 

4» 11 141} 14» ao 10 w ao 

m 11 1700 171) u )} 3) )) 
42i 1) 167) UM 0 0 0 0 

417 14 UK) 1690 

»IB U 170) llf> 

42» \& DM UiU 

4 10 11 UM 1)90 

4JI 18 UBO 1*05 in 10 20 ■ 
411 it 1]»0 14C5 15 15 15 i) 

4>J 20 UM MO e 0 0 0 

4J4 II 1415 Li.05 

435 11 U)J UOO 

434 1) im 1400 

4J7 14 IfclO 1410 

45» 15 140 S 1411 10 10 10 20 

4)« 1» 1430 1440 )) 35 is n 

•I 

»«) 
t irM 

USbl 

*m 
i im nfv 

63.0 64,0 0  5703 1  026 

0.376B 1.0M 

87.0 •1.0 0.0663 

0.0749 

0.0764 

n/h 

»7.3 »■-i 0.1120 

0.1090 

0.10*3 

19,0 0.22)1 

»9 0 0.22)4 

»6.3 SB.) 0.1997 

0.JO1S 

0.2936 

0.29)1 

0.2»fl9 

0.29»! 

87,0 81   5 01937 

79.5 81.0 0.3369 

»0,5 0.3661 

0.3609 

J9.0 0.3613 

MO 75.3 0,3346 

73.0 0.3311 

0.354» 

no 0.3S)7 

»0.0 »l   0 0.1636 

0,2639 

0.1611 

411 

411 

Ul 

41! 

411 

417 

tu 
41> 

4!0 

«21 

4;l 

4;l 

4J4 

4!! 

iU 

417 

128 

4J» 

»» 
4)1 

431 

41) 

414 

41! 

415 

417 

10.00 

13.00 

-4.00 -0. 

4.00 

fl.00 

10.00 

-4.00 

4.00 

«.00 

10.00 

12.00 

0. 

0 LIFT.U l)HAt..U H.U CL CD CN S10E   F.U TAM.U ROILL.U 
V , NOM CL'OS CD«0S CM.OSC CY CN C40LL CT'Üi CNaQSB CL-QSB 

55. 19* 152 02. 758b. -19610. O.'.S)? 0.1827 -0.1212 46. -765. 212b. 
IA7.0B 13202. 25eb. -19610. 0.0034 -O.OOlb 0.00 99 b8. -765. 2124. 
53.5) Ub71. 3019. -21Ü96. I.OZOr. 0.2128 -0.1349 56. -877. 1665. 
ur,if IWtU- iOlB. -21*8*. 0.0^4C -0.0C16 0.0050 56. -877. 1665. 

1.1« &»». aoi. -991. 11.8195 1.6168 -0. I7b8 -15h. 2192. 1614. 
31.27 5035. 801. -991. ~O.270C 0.1114 0.0ab9 -154. 2192. 1614. 

1.40 Iii40. -1380. 1354. 9.255!- -2.9209 0.1991 -57. 555. -1558. 
5b. 26 5b90. -liao. 135b. -0.05b5 0.0253 -0.0670 -32. 535. -1556. 

I.3S h376. -2467. 2f66. 6,6262 -3,7349 0.9793 28. -324. -527. 
56. U 4576. -2467. 2866. 0,0558 -0.0127 -0.0128 22. -324. -527. 
3. tO 5307. 819. 19792. b.1688 :.6197 1.9097 -67. ISBb. 602. 

11.07 5507. 819, 19792. -0.05-7 O..0212 0.01 16 -67. 1084. 602. 
2.91 ft^bS. 1033. 1V76. 5.20b5 J.833» 0.1395 -bl. 650. IM . 

itST.bS 64115. 1033. U76. -0.035 1 0.0156 0.0352 -bl. 65C. IM . 
2.91 656«. »237. IM23. 5.5C54 0.9969 0. 1287 -19. 2P7. 768. 

Hakt 656(1, 1237. 1M23. -0.0153 0.U06P 0.0161 -19. ISf, 766. 
12.76 79 52. 2502. 124B0. 1.4631 0.4603 0.2007 43. -6ec. -367b. 

103.i» 79 52. 2502. l.'-.iQ. 0.0073 -0.0012 -0.:i75 bo. -66C. -567h. 
1?.57 9025. 2690. 10V56. l.A85b :■. w. 0.1789 35. -596. -2605. 

102.Hl 9025. 2690. IC956. 0.0066 -0.0029 -0.0126 35. -59b. -2605. 
21.59 8703. 3235. 171t.2. 0.9553 0.5551 0. 1645 -60. 04^. -1417. 

Db. n 8703. 5255. 171b2, -0.31166 0.0027 -0.0040 -6C. 942. -Ibl7. 
21.59 10776. 5310. 1597b, 1.1829 ■).3635 C. 1341 -1 IC. 1716. -159. 

Mb. 11 10776. 5310. 1597b. -0.0121 :.CU49 -0.0OP5 -IU. 1716. -159. 
20.62 10163. 1817. 13C35. 1. 157 0.2069 0.1297 -40. 609, •3501. 

131.69 10163. 1817. 15C35. -0.0045 C.001B -0.0103 -4C . 609. -9501. 
20.81 9532. 1078. ß«02. 1.0751 0.1216 0.0(169 -151. 2075. -1955. 

132.30 9532. 1078. 8Hü2. -o.oue 0.0061 -0.0057 -151. 2075. -1955. 
20.66 12557. 5457. 9008. 1.4269 O.S905 0.0895 -12Ü. 1951. -369. 

131.At 12557. 3437. 9008. -0.01b 5 0.0057 -0.0011 -12B. 1 95 1. -965. 
21. 19 14768. 3633. 7UB9. 1.4356 O.b025 0.0666 -164. 2460. 970. 

15.3. !>1 14760. 5633. 7089. -o.oiez 0.0071 0.0026 -144. 2b6Ü. 970. 
21.77 lUbOO. 3bb2. -7078. 1,5529 0.17 11 -0.0667 -355. 5307. 3b25. 

151.51 IbNOO. 5bb2. -7078. -0.036^ G.C1b8 0,0096 -955. 5307. 3425. 
20.45 6b50. 2655. 14307. D.7b12 0.5025 0,1457 -61. 966. -1781. 

131.OS 6450. 2655. 1b307. -0.007 0.0O29 -0.0055 -6). 966. -1781. 
21. i* 61.52. 2505. 9 75b. 0.93öi 0.2774 0.09bb -97. 1512. 1592. 

;33.51 84 52. 2505. 9 75b. -0.0107 0.0043 0,00 58 -97. 1512. 1992. 
20.111 *0S.l. 14M. ZA&4-. o.acai 0*1904 0.07S& -112. 1760. SOO. 

1 32 . 50 8051. 1688. 765b. -0.0126 0.0051 0.OO15 -112. 176C. 500. 
21.00 7650. 1226. 4 300. 0.8 5vi 0.1370 0.0b20 -43. 670. -999. 

153.91 7450. U26. 4.300. -U.00b8 0.0019 -0.CO29 -45. 670. -999. 
20.62 9b 4 5. 2508. -3bl8. 1.0751 0.2627 -O.C540 -5b2. 5299. 2992. 

151.69 9bb3. 2508. -5b1B. -0.0589 0.0156 0.0060 -542. 5299. 2992. 
20.81 11520. 26b6. -J2AU '.2768 0.29B4 -0.0766 -37S. 5686. 9848. 

132.30 11320. 26b6. -7767. -0.0b25 0.0166 0.0112 -575. 5666. 5848. 
21.00 12022. 2826. -9261. 1.9b37 0.9156 -0.0905 -911. b656. 4642. 

152.91 12022. 2826. -9261. -O.Oibß 0.0115 0.0194 -311, 4656. 4642- 
21.00 12250. 30b7. -133b0. 1.5697 0.9406 -0.1909 -170, 2490. 5289. 

152.91 I22J0. 50b 7. -I33b0. -0.0 19C. 0.0072 0.0153 -170. 2490. 52 69. 
tUM» 0769. 208b. 1bQ7. U-1919 0*4285 Q.1511 -TO. 1Q96. -420. 
9T.99 6769. 2084. 8407, -O.oibi 0.0056 -0.0022 -70. 1096. -b20. 
11.61 6515. 1074. HbbS, 1.9174 0.2179 0.1493 b. -79. -24 79. 
9ft.BI 6&I5. 1074. 8445. 0.0008 -0.0004 -0.0130 4. -79. -2b79. 
11.61 5910. blO. 6593. 1.195t 0.0829 0.1165 2. -'?. -1762. 
98.B1 5910. 410. 6S95. 0.000 5 -''..0002 -0.0092 2. -52. -1762. 
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l)f> 1400 0 0 

11« IMS 0 0 

1400 1410 ao 10 

14» 14)3 15 » 
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noo UOO 
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UM 1110 0 0 
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H 

wo 

W.3 
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t int 

■1.0 

w.o 

74.0 

7J 0 

71.3 

71.3 

71.0 

72.0 

71.) 

71.0 

71-0 

74,3 

74.0 

70 0 

70,1 

70.1 

71.0 

Av«r««a 

Vdf 

0,324'6 

0 214» 

0.1M3 

0  2)14 

0.220» 

0.2289 

0.32il 

0.123« 

0.1631 

0 1679 

0.1679 

0,1636 

0.1412 

0.15)7 

0.1661 

0,1661 

0,1637 

0,1637 

0.137» 

0,1)6) 

0,16)1 

0.1097 

0,1166 

0.1166 

0.1233 

0,1161 

0,07M 

0.0866 

MM 
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4*3 

444 
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44 6 
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44« 

449 

4)0 

431 

4)1 

43) 

4)4 

43) 

456 

437 

43B 

4)f 

460 

461 

463 

463 

464 

46) 

466 
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-4.00        -0. 

0. 

k.OO 

a.oo 

10.DO 

13.00 

-K.OO 

0. 

0. 

0. 

2.00 

k.OO 

6.00 

8.00 

10.00 

>2.00 

U.00 

16.00 

I«.00 

-k.OO 

-2.00 

0. 

2.00 

k.OO 

a LIFT.U o««c.u M,U CL CO C» not P.u r*«,u «OLL.U 
ViNC* CL.tS CD.bS C«.«9C C» CM C8011. Cv.fll CN.G98 Ct.058 

a. I« 910«. 1«.2. 77«7. i.«n« 9.««20 0. 1999 -2. 1». -2«62. 
tl.i» 910«. 1602. 77«7. -0.00' 6 ^.0001 -0.018« -2. 1». -2«62. 
• .u 9>««. 1001. «12«. 1.6926 ..5199 0.199« 19. -227. -«90. 

11.7« 91««. 1001. «92«. 0.0037 -0.0017 -0.0097 13. -227. -«90. 
«. n 9«22. BO«. 702«. 1.5262 0.2079 0. 1769 21 . -3«». -2371. 

IIT.5J 9V22. »0«. 7H2«. 0.0091' -'.0029 -0.0198 11. -3«». -2971. 
9.11 9922. 19«. «206. 1.9716 0.039« 0.1998 -1.. 1*1. -9299. 

»r.si 9922. 15«. «20«. -0.002 7 0.0011 -0.0217 -10. 163. -9299. 
T.9t «««». 1920. 9?:«. 1.979> 3.570! 0.1591 37. -998. -295«. 

01.55 «««ft. 1920. 920«. O.OK« -..00«« -0.019« 37. -598. -255». 
t.ii 7«90. 22.«. 99«9. 2.1885 ..«inn O.09«« 1, -»u. -1099. 

8». 6» 7«90. 22.". 39«9. O.0OJ2 -0.00C3 -0.3079 1. -»',. -1095. 
9.93 tstt. 2998. 958«. 2.291.2 0.0600 0.0862 -11. 192. -892. 

I».«» ■33-". 2J98. 958«. -0.003' 'J.0U09 -0.009« -11. 192. -892. 
a.99 «617. 2999. 9111. 2.«27. u.7197 0.07«« 1. -»». -1006. 

ts.it «617. 2999. 9111. 0.0002 -3.0009 -0.0075 1. -»». -1006. 
9. 10 99tl. £i B. 2991. 2.5«>e 0.6319 0.197« -6. 07. 997. 

91.or 99«l. 891. 29»1. -0.00«', 1.0017 0.0078 -6. er. 997. 
1.2» J790, 987. 2979. 2.»»«3 0.7032 0.1899 «1. -6«e. -J«0. 

92.» srai. »87. 2979. o.oa«? -0.0123 -0.C063 »1. -««a. -9«0. 
9.>f 3«21. 110. 9»0«. 2.«97« 0.0789 0.2129 6. -1C9. -1297. 

92.«« 9«2I. 110. 9»0«. 0.00«6 -^.0019 -0.0292 6. -109. -1297. 
9.2« 287«. -987. 99«2. 2.0912 -J.2798 0.2297 -2«. »53. •1««6. 

5?. 61. 287«. -987. 9592. -0.020 C.OOB« -0.0287 -2B. «5^. -1««6. 
2.92 9999. 907. 1898. 3.31    6 0.f.55 0.191« 1, -25. -901. 

««.09 9999. 907. 1n9a. 0.00ü7 -0.900« -0.0079 1 , -23. -901. 
2.S9 9870. ic«r. 22«l. 9.2107 C.889« 0.1029 -t , -to. -612. 

»•.7« 9870. 1067. 22«1. -0.00C2 -C.CC02 -0.0191 -■J. -10. -«12. 

9.2« «199. I2«7. 2«i.l. 2.«5«2 0.8882 0.17«9 31. -501. 2»1. 
92.«« «199. 12«7. IMI. 0.022. -^.0092 0.00«« 91. -501. 2»1. 
9.2« «90«. 1920. lb«a. 9.0««9 0.9«02 0.11«« 15. -2»«. -199. 

92.«« «90«. 1920. l««a. 0.0 lot: -0.0.«« -0.009« 15. -2«0. -195. 
9. 10 «9««. 1«21. 1 766. 9.927« 1.0797 0. 1169 -r. 86. -97». 

91.07 «9««. 1«21. 1766. -0.005^ 0.0517 -0.0075 -7. 86. -97». 
9.10 «90«. 1596. 159«. 9.«112 1. 1625 0.1019 -17. 227. -958. 

91.07 «90«. 199«. 1599. -0.012*- o.OO«» -0.0070 -17. 227. -958. 
2.»1 «979. 1600. W99. 9.6929 1.35«7 0.1266 -»5. ««.. -7. «».«» «979. 1«B0. 1799. -0.0962 -.013» -O.OOCl -»5. ««0. -7. 
2.«1 «78«. 17««. -31. 9.»63« l.»26» -0,0022 -29. 917. -«9. 

««.«9 «78«. I7«6. -31. -O.Plo. :.OJ66 -3.0010 -23. 917. -«9. 
3. 10 «799. inos. -7»17. 9.598-' 1.3685 -0.0921 99. -592. 1009. 

91.07 «7 99. 1808. -787. 0.0267 -0.010« 0.0197 35. -592. 1003. 
1.20 2999. 9«0. 370. «.««12 0.7038 0.O632 -1 1. 203. 1«73. 

91.7» 2999. 161). 370. -0.02«v w.0103 0.07«S -13. 233. 1«73. 
1.9« 2728. «92. 1 :«i. «. 7 19C 0.8518 0.1650 -1». 222. «0. 

99.76 2728. «92. 11«1. -0.02«5 0.0100 0.0027 -1». 222. «0. 
1.9« 2 7 89. 580. 686. ».albi 1.Ot 2V 0.1037 -21. 32«. «9. 

99.70 2789. sec. «86. -0.0361 o.ni«6 0.0022 -21. 32«. ««. 
1.99 2560. -266. 1391. 9.875» -:.»025 0.1762 ■14. I«l. -101«. 

9«. 11 2560. -2««. 1391. -0.0U9 0.0u«3 -0.0397 -lu. 161. -101«. 
1.7« 2129. -«00. 2111,. 2.857 -0.80 78 0.2«82 -1. 27. -117. 

9S.90 2129. -600. 2110. -0.0016 J.000» -0.00«! -1. 27. -117. 
0.9B 2«r9. «58. -K27. 9.9856 1.8»79 -0.362« -18. 286. 2«2. 

22.11 2«79. »58. -1 127. -0.07». 0.0299 0.C3C6 -18. 286. 292. 
0.7« 2617. 591. -961. 7.925^ 1.790" -0.25«« -18. 28 1. 29. 

29.53 2« 17. 5»1. -961. -0.05«, 0.0220 0.0023 -18. 28 1. 29. 
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0 LIFT.U CKAi.L- HtU CL LD CH SIDE   F.U VAM.IO «OLL.U 
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).3« 294ll, 7di. MA« 5.0931. 1.5576 J.0976 -U. -Ml. 
33.TB 29l.b. 785. Mi 0*eo9ii -0.0i.0t -O.0050 -1«. -111. 
I.S) 308B. 904. U4l. 4.674U 1.3688 0.0584 -». 119. -491, 

36. 11 3089. 904. Ul.  1 . -0.0527 J.i2)3 -0.0192 -3). 519. -491. 
t.51 1150. 1C05. ■■.*•,. 4,0916 1.S575 0.0672 - J , -v. -1240. 

35.66 J150. K- J. Uli. -o.oo:« -^.0004 -0.05C5 - • , -9. -1250. 
1.36 3150. 1095. \W*t 5.45.7 1.8955 0.0239 -5 . 5u. 143. 

53.79 3150. 1095. IS«, -o.cor* 0.0J24 0.0064 -%, 5u. 143. 
t.36 31 72. 1190. -06. 5.480 2.06.: -0.0.199 • 11. 257. 352. 

33.78 317J. 1 190. -Mi -0.U32. ?.C115 0.0158 - 1 Ü. 257. 352. 
1.16 3179, 1285. -191. 6.4)72 2.5942 -0.0690 -IT. 232. 751. 

31.27 3179. 1285. -191. -0.0j4h 0.0121 0.0393 - 1 7. 252. 751. 
w.cr 3976. 1092. 5197. 2.2931 U.6299 0.1612 bJ. -846. -789, 

5R.51 5976. 1092. 3197. 0.030. -0.C126 -0,0118 52. -846. -789, 
3.10 3697. K.1 .. 1722. 2.79M9 .).r6"6 0. 1140 10. -«13. -1550. 

51.or 1697. 1C1C. 1722. 0.028-. >9.ei>i -0.0261 le. -610, -1550. 
2.71 5685. 923. -192. 3. 18t)i' 0.79M7 -O.i 145 -ft*. -147. 

I.T.7T 3685. V23. -192. 0.00 3 1 -0.UL16 -0.0333 -ftv. -147. 

3. 10 3BU. 9Sä. -I79B. 2.9243 ..7479 -0, 1 190 17. -285. -754. 
51.OT 3863. 988. -1798. 0.0129 -'-.0C56 -o.oue 1 7 , -2Hb. -754. 
3.10 391.7. 10IC. -3778. 2.9875 -.7 708 -0.25C0 72. -57v. 2 76. 

51.07 39HT. 10l(t. -3778. Q.016V -0.0072 0.0C54 2J, -57,;. 276. 
5.25 h4B. .    274. -1629. 0.2238 j.1246 -0.0590 -16., n. 

66. 5li hitS. !    278. -1505. 0.0027 -V.0019 0.'J309 -Uv. TB. 
5.23 1139. 51ft. -2930. 0.5M9 0.14 58 -0.1C25 - >•. -ne. 210. 

Aft. IH 1139. J^b. -2615. -O.C0I6 -0. JÜ13 0.0324 -'*. -1 10. 210. 
5.25 1816. MS« -4195. f .8)45 0. in26 -0. 1448 -2 . 91. 340. 

6A.3ii 1816. UPf . -3695. -u.oaoH 0.00 1 1 O.JO 40 - 2. 91. 340. 
5. 16 2I>3S. 472. -4VÖ2, 1. 1087 C.234 5 -0. 16P3 49. 269. 

65.n5 2h35. 515. -4228. O.Ot)9 J.0006 0.00*2 49. 269. 
5.01» 27UI*. MO. -5ft27. ).27M5 0,2711 -0.1982 5. 161. 

65. 10 27)14. •jöft. -4ti6B. 0,0C15 0.0001 0.0019 ■). 161. 
S.0>) 29*5. 606. -5779. ). 381». 0 . 3 1 3r -0.2019 49. -121. 

65. 10 2965. 672. -1959. 0.Q04I o.ooo« -0.0015 40. -121. 
5.04 283B. 838. -5563. 1.3221 0.4IÖ5 -0. 1946 -436. -1355. 

65.10 28 38. «98. -4778. 0.019« - '.0053 -0.U163 -456. -1355. 
5.0<t 2665. 1005. -5«74. 1.2416 Ü.4932 -0.2153 18). -858. 

65. 10 2665. 1059. -5237. 0 . ,! 1 1 ' 0.0022 -0.0101 185. -83B. 
It.61 1050. 625. -3:n. 0.2121 '1.1268 -0.0492 -576. -949. 
»B.fll 10 50. 627. -27B1. 0.0024 -0.0020 -0.0050 -376. -949. 
n.ao 25iil. 703. -6515. 0.5359 0.U4O -0. 1011 -452. -751, 
99.62 2543. 724. -581 1 . 0.0U4b -0.0022 -0.03)9 -432. -751. 
11.61 4021. HIV. -9048. 0.811; 0.1803 -0.1403 18. -343. -14. 
98.81 H02I. 891. -T9iT. 0.0035 -0.0016 -0.O0C1 ie. -143. -14. 
11.61 5480. 1065. -11459. 1. 1081 0.2351 -0.1758 IB. -199. -540. 
9S.81 54 80. 1165. -9943. 0.0035 -0.0010 -0.0028 18. -199. -540, 
11.1.2 6068. I19S. -12687. I.247G 0.2709 -0.1979 -456. -428. 
9T,99 6068. 1517. - 11i 09. O.00B9 -0.0023 -0.0023 -436. -428. 
11.63 6613. 1385. -12787. 1.3171 1.3089 -0. 1937 -414, -1520. 
98.81 66 13. 1527, -10959. 0.0079 -0.0022 -0.0080 -414. -1520. 
11.42 6407. 1779. -15335. 1.3174 0.5937 -0.2078 104. -66 56. 
97.99 6407. 1915. -11564. 0,0046 0.0006 -0.0553 10h. -6636. 
11.H? 8270. 2175. -13926. 1.2H92 0.4736 -0.2191 -13. «au. -5794. 
9T.99 62 70. 230S. -12195. -0.0(^6 0.0053 -0.0508 - 1 3. 986. -5704. 
11.80 5198. 788. -7207. 0.6362 0.1628 -3.1100 -9. -551. 805. 
99.62 5198. 818. -6323. -0.0019 -1.0028 0.0041 -9. -551. 805. 
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Q LIFTtU DRAC.U n(U LI LI) C»« Slot   r ,u VA«,U «OLL.U 
V.NO»* CL*QS CO*tiS cw-gsc If CN CKOLL Cy«gi CN.g5B CL'OSB 

11.61 J»t39.' 800. -iirob. 0.6915 ,.1696 -0. 1901 1. -797. 592. 
9n.n\ i<t53. HI«. - 10756. 0.0996 -i).00k3 3.0031 it -797. 59?. 
11.61 3751. ist. - 18151. 0.751S '.178 7 -3.5025 u. -569. 101 . 
««.at 3751. MH«.. -17 .'99. 0.OÜ2C -c.eoio 0.03C5 u. -569. 101. 
n.6i «»076. 911. -25'.«>.. 0.831" J. 1952 -0,1307 3. -366. 182. 
9B.S1 «•076. 965. -2Hit1. O.OCOJ -Ü.Ü0I9 0.00 10 2. -366. 162. 
1U61 hZIS. 1001. -50111. 0.86k 1 3.3lkk -0.il Ik - 10. -638, 1159. 
«n.at 1*271. 1 MO. -2B929. -0.003( -9.09» 0.0061 -10* -638. 1159. 
ItaU 17 9?, 717. -kb60. 0.3681 9. 1196 -o.orai -1. -632. 518. 
97. V9 1792. rt«. -"•565. -0.3002 - J . i)C 3 5 0.0029 -1. -622. 513. 
11.61 3179. tfiS. -7108. 0«6«3(! 0. 1619 -0, I1C1 -t., -701- 562. 
«8.B1 3179. Blft. -6239. -0.15007 -0.0J57 T.C0 50 -„ . -701. S«?. 
1 1. £ 1 k%B7. 911, -9.165. 0.9073 ».1990 -0.1136 IS. -697. 976. 
9A.HI HHB7. 9HH. -H 125. 0.0')5- -J.C,056 0.0051 IS. -697. «76. 
1 i . W 5776. 111?. - 11jAk. t. 1 H n 0.2515 -C. 1791 9, -267. tas. 
97,VV S77B. 1322. -9966. O.OCIH -O.Jill 0.0015 v. -267. 20S. 
11.61 6«iSS. 1261. -IS?76. 1.505« 3.3825 -0.20 51 3. -IB2. 31. 
9A.8I ftkSS. 1)96. -1H.9?. o.oon ' -0.0010 0.0302 3. -182. SI. 
11.61 7031. U13. -13tl5. l.k2U C.3322 -0.2098 16. -IS. -171. 
«n.st 7031. Ib95. -1U71. 0.033J -O.OOOJ -0.0035 Ift. -«h. -171. 
11.61 686S. IHHh. -125k5. 1.5805 ',1119 -0. 18 83 7J. -«51. -k80B. 
98.81 686S. 2057. -It6k6. C'.Qlk7 -O.OOki -0.0252 73. -851. -keoe. 
11. 1)2 63 30. 22>t5. -1551k. 1.1016 j.kttee -0.2k7k 12. 1215. -S760. 
97.99 63 30. 3377. -1376h. 0.0C21 3.0065 -0.0307 12. 1315. -5760. 
n.sh 96S. kkl. -kl3l. 0.273k 3.1263 -0.0868 7. -186. 133. 
98.5S 965. •»■»6. -5839. 0.0CI9 -0.0021 0.0038 7. -186. 331. 
11. Sk 1721. bi3. -5170. 0.1Ö76 O.ISkk -0,105k 12. -183. 100. 
98.SS 1721. 5k5. -k6S0. 0.0035 -0.0031 3.3011 12. -183. 103. 
11. JS IkJtt« 6i»2. -k5k0. 0.7006 0.1929 -1.0831 ti. -M. 101. 
«7.71 21131. 669. -160?.. 0.001 1 -b.OOOl 0.0017 k. -1C. kOk. 
11. SI 2999. 790. -762. 0.8kVl 0.2355 0.C033 -1. 3^. 563. 
98.S9 2998. 831. Ik3. -O.OOC • 0.0005 0. ,.0 61 -1. 19« 563. 
11.63 3391. 692. -711. 0.95k6 0.2659 0.0070 -11. I \i. sak. 
98.86 3391. 9k5. 311. -0.005(r Q.901i 3.U066 -11. 1 13. 5B1. 
I1.7it 3853. 1039. -3352. 1.C737 0.5(81 -0.0*66 -1. -121. 751. 
99..U 38 52. 1I0S. -2ÜÜR. -O.OOCk -o.OJlk 0.0085 -1. -131. 751. 
11.39 •.111. 1321». -7155. 1.2 5h6 U.3763 -0. 13kk 1 . -3. 301. 
97.88 1511, 1310, -SM52. 0.OCÜ1 -o.oooo 0.0C23 1. -2. 201. 
II. Sk ii7 98. U60. -I0BI3. 1.3595 O.kllk -0.2123 20. -13u. k3k. 
98.S9 k798. 1565. -9563. 0.0056 -o.tois 0.0050 23. -.10. k3k. 
11.3S SI 19. 171k. -12968. l.k751 0.5388 -0.2633 k8. -137. 39. 

97.71 5119. 1835. «UUl. O.Ülk. -C.O0I6 O.tDOS kB. -137, 39. 

II. 3S 5383, 20k3. -ISIlk. 1.5513 0.62 7 5 -0.31 Ik 67. -523. 503. 
97.71 5383. 2178. -13508. 0.0192 -0.0061 Ü.00«i9 67. -533, 503. 

O.M 7118. -5887. -1 185. k9.Sk3 7 -19.7kek -0,6kU0 • lie. 118k. -2955. 
20. 19 7338. -5887. -1 185. -0.7972 C.322 8 -0,8056 -118. 118k. -3955. 
0.68 9590. -35kk. -2313. k6,?508 -17.0935 -0,8923 -303. -39». 169k. 

23.88 9590. -35kk. -2312. -I.k61i. -1..0775 0.1298 -303. -390. 169k. 
P.Sk 10331. -1973. -8365. 62.3769 -11.8675 -5.9861 -197. -819. -3963. 

21.36 10331. -1972. -8365. -1.18k9 -3. 199k -0.7311 -197. -819. -3963. 
1.00 M010. -512- -11679. 36.0157 -1.7k13 -3.0562 -Ikk. -182. -k85. 
0. ItOlQ. -532. -II679. -0.k7lft -0.i.>3kC -0,06k0 -Iki. -183. -ka5. 
S.S6 Al U. 1296. 7kl6. 3-595»- 0.7630 0,3kfl« 15. -2307. -1797. 

68.hO 61 U. 1296. 7kl6, 0.0O75 -0.05k8 -O.Ok27 13, -2 30 7, -1797. 
s.u ft». 60. 1562. 6kie. k.llbb 0.9951 0.33 70 -83. -119k. -2138. 

65.72 6k 60. 1562. 6118. -0.0521 -0.0307 -0.0550 -82, -1191, -2158. 
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1*10 14)0 0 0 0 0 

14)0 L4&0 0 c 0 0 

U40 1470 10 10 10 10 

Bwr«. Lmtt »liht 

"j8S 
A««raas 

3)6 
t »T.tT »r*i. 7,tu- Ulkt. -o.oi*a o.ao9i -a.oioe -i«s. rat. -927. 

9)7                               20 U.00       -0.          II.Tii 9113. Sftfl). 1S333. 2.55ei 1.02S9 O.SklT -155. -98. -1903. 
5 99.98 9113. 36rtS. 15X33. -0.043! -0.0011 -0.02)1 -155. -98. -1903. 

3)8                              21 U.00       -0.          11.90 9 MS. 38k9. ITOOI. 2.50T3 1.058k 0.371(1 -322. 1168. 227. 
5 100.02 9118. 3819. 17003. -0.0886 0.0163 0.0025 -522. 1k68. 227. 

339 22 18.00       -0.          11.70 9365. 1059. 1833k, 2.6171 1.1315 0.1099 -211. 8kl. 1950. 
5 tta.2) OiAi. kC5U. UUk. -O.üfcTk ä.0095 0*021« -21t. 811. 1950. 

340 23 -1.00       -0.          11.70 9601. Uli. tC532. 1.0065 0.1502 0.2355 -112. 633. -1123. 
5 99.2t 360t. 1611. 10537. -0.0313 0.0071 -0.0160 -112. 639. -1120. 

341 21 0.              -0,           tt.90 12TE 1731. 711-1. 1.1761 Ü.k759 0.2011 -163. 1382. -110k. 
5 100.01 1278 1731. 9lk3. -0.0119 0.0159 -0.0)56 -163. 1382. -1101. 

342 25 0.              -0.           11.32 M 9t 975. 9579. 1.091.) U.2818 0.22)1 •)7k. 855. 2)8. 
5 97^7 1784. 92&. 9^79. -O.OSül Q.OlOb 0.C025 -171. 855. 2)8. 

34)                                  26 0.              -0.            II.3? 3239. 178. 8857. 0.9359 0.1381 0.2017 -81. -106, 211. 
5 97.57 9239. %7e. 8857. -0.0213 -0.0013 0.0025 -81. -108. 211, 

944                                  27 1.00        -0.           12.17 187 1870. 9.3*&. 1.2 789 0,1906 0.1963 -207, 1726. -220. 
5 102.11 187 )870. 9!S5. -0.051? 0.0)89 -0.OO33 '207, 1726. -220. 

)43                                  38 8.00        -0.           )3.17 52( 1993. 113)8. 1.3821 0.5227 0,3375 -260. 2127. 2155. 
5 102.1.1 U6^. I99.L. MUS. -O.073S 0.0225 0.0228 -2B0. 2127. 2155. 

946 29 ,2*00        -0*           I2>2B 5759. 2)21. )9199, ),531l 0.5650 0.38)3 -361. 703, 2)55. 
5 10).62 57 59, 212). Ml 99. -0.0695 0.0076 0.0232 -261. 703. 2)55, 

947 -10 11.00        -0.           12.28 5988, 2281. 13982. ).589t) 0.8076 0.2980 -276. <07l. 2111. 
5 101,62 5968. 228). 13982. -0.0736 0.0115 0,0263 -276. 1071. 2111. 

348                                  ,' 16.00        -0.           )).90 6172. 2373. )1S70. ),697I 0.6525 0,3271 -315. 946. 303S. 
5 ljQfl.02 6172. 2175. 11fl70. -O.0R6'. 0.0107 0,0337 -3)5. 966. 3035, 

54«                                  13 IB.00        -u.            11.90 6136. 2519, )3B17. 1.769 7 0.692 7 0.5016 -376. 12 79. 2770, 
5 )00.02 6136, 25)9, 13R17. -O.1C3J 0.0)12 0.0308 -576. )279. 2770. 

950           1-19                I -1.00        -0.           26,36 6120. 3061, 18 366, 0.7i91 0.5802 0.1823 -217. S220. -806. 
8 UA.90 4.120. 3041*. Itoi6»- -0.0306 0.014) -0.0010 -217. 3220, -806. 

551                                    2 0,              -0.           26.36 7108, 3)50, 11878. 0,9304 0.3909 0.1177 -355. 1816. 91. 
5 IHS.90 7148, 3150, 11^78. -0,011: 0.021) 0.0005 -355. 18)6. 91. 

532                                    SO -0.           24*55 7037. 2322. 1117). 0,8669 0.2737. 0.)124 -3 70. kk22, 780. 
5 119,11 7057. 2222. )k47). -0.0155 0,0220 0,0039 -370. 1122. 780, 

t*i "* % t 8PM        X UM VVilF %/%< 

314 1-18 7 167) U90 10 JO 10 10 4 )0 30.08 76 86.3 n/   ; 0.16)3 H/A 

3» 8 1690 1680 33 33 13 33 77 86.3 86.3 0.1400 

516 9 1493 U90 0 0 0 0 78 87.0 87.3 0,143) 

)]7 10 Ltd) U8) 79 87  3 0.1434 

528 11 169) 1869 80 86.0 0.1438 

529 13 U98 1463 80 0.1438 

330 13 170) UM 61 0.2160 

)3l 14 1710 1700 63 0.316) 

532 W 1700 1700 10 30 30 30 0.2163 

3)3 16 17)3 1713 33 33 33 13 0.3209 

934                                  17              1710           1700           0                0               0                    D                                                                  64 0.23)4 

335 11 172) 1710 83 87.) 0.2176 

SS« 19 1713 1700 87,0 02133 

337                                 20              1710           1703                                                                                                                                                             87.3 0.2167 

336 21 1723 1700 66 0.2203 

3)9                                 11              1720           1700                                                                                                                                         6« 0.2186 

•) 73.) 73.0 0.1138 

941 24 1193 1163 73.) 73.0 0.3167 

942 2) 1193 1170 30 10 10 20 73.0 71.3 0,3109 

73.0 73.) 0.SO6« 

73.) MO 0.33)6 

'13 0  126) 

0.)236 

66 0)2)) 

0.3224 

0.)21) 

)0 >0.U 73 Mot  Kacatda« 0.380« 1.013 

71 0.3800 1.01) 

74 0.3803 1.010 

T«l 
7«lKl KM FT        *(.*HA        8fTA 0 LIFt.u     DtAGfU M,U CL CO CM S1DI    F,U V4M.U        ROLltU 
*•, 99. 1V0 V.NOM      CL'Qt        CD« öl C-«ti3C CV CN C80LL CVaQS CN*Ö58        CL'0S8 

314 1-16 7 0. -0. 4-i.5 3*92. -258. 9 IT].        2.883.      -0.1309        0.37)9 -30. -15 lk. -ISS3. 
5 73.47        5693.        -258, 9171,     -0.015'      -0.0510     -0.0377 -3U, -1511.        -1353. 

933 6 . ■:. 1.75        3736.     -1630, 9351.        2.567        -1,1229       0.5151        -133, 741. 2002. 
5 63.19 3736. -1630, 9351. -0.0911 0.0212 0.05 57 -132. 761. 2002. 

33«                                9 1.00       -0.            1.91 679). 1914, 2133. 1.1950 1.2486 0.2872 -2)1. 102. -117k, 
5 61,17 6791. 1916. 5123, -0.1119 0.0027 -0.039k -2)1. )02, -1171. 

527                              10 i.00       -0.            5.11 6995. 2361. 3195. k.1S53 1.5060 0.2647 -)9C. -746. -309. 
5 65.72 6995. 2361. 5)95. -0.0958 -C.0197 -0.0)00 -150. -766. -389, 

328 11 10.00        -ü.              k.91 7091. 3519. 533f<. 1.4936 1.6675 0.2026 -239. 163, -2298. 
5 61.17        709).        3519, 5336,     -0,1539       0.0013     -0.0611        -233. 163.        -2398. 

329 13 12.00        -0. 1.91 7)7Q. 3727. 5190, 1.7140 1.8052        0,2718 -390. 7k5. -383. 
5 4k,k7 7170. 2727, 5190.      -0.1921        0.0199     -0.0)C2 -290. 7k5. -383. 

330 13       --.OC       -0. it.36        6387.        316). 1263).        1.6969       0.622k       0.2915        -179. -371,        -2529. 
5 97,7k 6587. 2161. )265). -0.0516 -0.0013 -0.0271 -179. -371. -3529, 

931                                  U 0.              ' '              1 1.47 Till. 2179. 11866. 2.0033 0.6950 0.3642 -111. -1161, -1595. 
5 9T.0S 7)11, 2179. 1)06«, -0.0J9 5 -L,0132 -0.018) -11). -1)61. -1595, 

9)2                                  15 0.              -0.            13.17 6150. 759, 11958. 1.6918 0.1992 0,3139 -169. -1095, 1186, 
5 102.11 6190. 759, 11958, -0.C113 -1.0116 0.0126 -lo«. -1095, 1186. 

333                               16 0.             -0.          12.28 5099. -395. 11229. 1,358 3 -0.1052 0.30 32 -233. 553. 967. 
5 101.63 ä099. -395. )k239. -0.04)8 0.0058 0.0)01 -232. 353. 947, 

934 17 1.00        -0.            12.17 7789. 3831. 13248. 2,0131 0.71*25 0.2ST0 -232. 871. -1626. 
5 102.M 7709. 2831. 12218. -0.0607 0.0093 -0.0)72 -332. 87k. -)426. 

939                               18 8.00       -0.          II.IO 6235. 3109. U   «1. 2.30)6 0.8488 0.2809 -207. 764. -)29k. 
5 99.2) 8235. 3)09. 12J6I. -0.0579 0.0084 -0.01k6 -307. 766, •129k. 

19 12.00       -0.          11.32 «762. S1«3. 13353. 2.5377 1.0065 0.3087 -195. 786. -937. 
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0. -0. 24.34 i242. 1444. 13161. 0.774f 0. 1816 0.1SC7 -290. 2610. 120«. 
3 140.90 42 42. 14*4. 11161. -0.C16 C.Olli 0,u060 -290. 2610. 1204. 

4.00 -0. 26.29 7375. 2664. 11486. 0.917H C-,33I5 0.1144 -506. 250. 916«. •> 148.44 7375. 2644. 11486. -0.OA5, 'J.0013 0.0460 -506. 25^. 916«. 
S.00 -Ü, 24.34 4321. 2849. 12951. 1.0325 0.3535 0.1286 -61C. 2609. 9257. 

1 140.90 S32t. 2849. 12951. -0.0757 0.0131 0.0464 -610. 2609. 9257. 
12.00 -0. 26.34 9411. »146. 8526. 1.1681 ,.1929 0.0827 -660. 4026. 8446. 

5 1*0.90 94 11. »16*. • 124. -0.082. 0.0202 0.042» -660. 4026. 8««6. 
U.00 -0, 24.55 10322. 5480. 7651. 1.2716 i:.»2«7 0.0754 -606. 4658. 702«. 

1 149.44 10322. 3480. 7651. -0.0 74 7 .5.02 32 0.0349 -606. 4654, 702«. 
14.00 -0. 24.32 1092». 3814. 1692. I.»575 'J.4740 0.0168 -516. 4122. 5857. 

1 140.79 10924. 3814. 1692. -0.064 1 y.O207 0.Ü294 -516. «122. 5857. 
-4.00 -0. 1.34 2930. »1 I. 1383. 7,0661 0.75JC 0.2668 -12. 204. 5«2. 

3 »1.7a 2910. 111. 1381. -0.0289 0.0198 0,0520 -12. 204. 5«2. 
0. -0. 1.14 29 14. 489. IMl. 8.210. 1.3746 0.2335 -34. 1 1. -118. 

1 51.27 2918. 489. 1''37. -0.0959 0.001» -0.0135 -34. 1 1. -118. 
0. -y. 1. 16 2438. -557. 1466. 7.42^1 -1.5677 0.3298 -6^. 262. -400. 

1 11.27 2438. -557., -    U66. -0.1809 0.0296 -0.0455 -64. 262. -«00. 
0. -0. 1.34 1802. -1087.' 3539. 4.3461 -2.6204 0.6440 29. -57«. 591. 

3 11. 7a 1802. -1UB7. 3339. 0.0694 -0.0559 0.0575 2». -574. 591. 
4.00 -0. t.l* 3096. 694. 135. 8.7096 1.9526 0.J3O3 -36. -60. -66. 

3 31.27 3096. 694. 135. -0.1026 -0.0068 -0.OU75 -36. -6 1. -66. 
a.oo -0. 1.14 3168. 945. 779. 8.9122 2.6588 0. 1752 -60. 79. -109. 

S 11.27 1168. 945. 779. -0.1701 C.0090 -0.0124 -6J. 7V. -109. 
la.oo -0. 1. 16 5096. 1142. 757. 8.7996 3.2133 0.I7C5 -27. 35, -7«5. 

3 31.27 1096. 1142. 757. -0.0756 .J.004Ü -0.0846 -27. 35. -7«5. 
14.00 -0. 1.14 »094. 1218. 741. 8.7029 3.4821 0.166a -57. -82. 685. 

3 »1.27 3094. 12 1«. 741. -0.159 3 -0,0093 0.0777 -57. -82. 685. 
14.00 -0. 1.2* »190. 1182. 249. S.4122 9.6455 0.0526 -45. -22. 186. 

3 S2.I0 »190. 1182. 249. -0.1177 -0.0024 0.0198 -45. -22. 186. 
la.oo -0. 1. 16 »017. 1451. -1207. 8.486« 4.O830 -0.2715 -71. 519. 633. » J1.27 »017, 1451, -1207. -0.1985 0,0590 0.0719 -71. 519. 633. 
40.00 ■*. I-i* »221. 1*4J. -27». 7.7**1 3.9*15 -0.0999 -40. 858. -162. 

5 3».7a 1221. 1*41. -279. -0,1146 0.0845 -0.0190 -48. BOB. -162. 
0. -0. 1.14 5614. 71S, -1239. 15.7989 2.0052 -0.2788 -154. ia9i. -1592. 

5 »1.27 5*1*. 711. -12J9. -0.4335 0.2080 -o.iaoo -154. lasi. -1592. 
0. -0. l.lt 500*. -1412. 1119. 14.004 , -3.9709 0.S970 -102. 469. 1138. » »1.27 900*. -1412. 1319. -0,2076 0,0533 0.1292 -102. 4*9. 1138. 
0. ■o. I-I* 17**. UU. 10.5914 -7.1224 0.1911 -18. 618. 367. 

3 »1.27 »74*. -2*03. 1740. -0.0513 0,0701 0.0644 -18, 618. 9*7. 
0. -0. 0.07 «847. -1197, 705. 16.43JI. -4,71*4 0,19C4 -119. 1181. -1050. > 20.11 4447. -uai. 701. -0.4O19 0.1002 -0.1491 -119. 1381. -1050. 
fa -0. 0.7« »890. -1021, 6 74*. 1*,I6S5 -16,1257 2,2765 -153. -11717, -24039. 

5 21.J» J830. -1021, 474*. -0.6441 -1,99*1 •4,095* -153. -11717. -24059, 
0. -0. 1,00 36 19. -2*0. -»281. 8.»»S« -0,5*23 -0.*7»9 -*a. -B57, -702, 

0 0. »419. -2*0. -3281. -0.16.0 -0,0521 -0.0*27 -»a. -857. -702. 
0. -0. 1.00 »407. -105, -1567. 0,4*7« -a.4149 -0.7920 -T*. -1*9. -63, 

0 0. »407. -IBS, -1567. -0,1715 -0,0102 -0.0090 -74, -1*9, -6». 
e. -c. t.oo 114*. -1*9, -21151. 7,1059 -0.8186 -0.585O -40. 171, 101. 

0 0. »14*. -1*9, -2851. -0,0046 0,0106 0,00*2 -»0. 175, 109. 
0. -0. 1.00 2389. -177, -2506. 5.6085 -0,8019 -0,5143 -97. -52, 182. 

c 0. 2119. -JTI. -210*. -0.00*2 -0.0032 0,0110 -97. -S2, 182. 
0. -0. 1.00 5058. -52k, -519». 11.0712 -1,2249 -1,0**2 -214. 2329. -1419. 

0 0. so ia. -52*. -519». '0.5011 '    0.1*1* -0,0859 -214, 2329, -1419. 
0. -0. 1.00 «712. -»»». -1279. n.iorr -1.1718 -1,0891 -99, 790, -214. 

0 0. 4732. -49«. -5279, -0,1100 0.04*1 -0,01*2 -99, 750, -294. 
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1.00 481«. -567. -5*54. 11. 3127 -1.1910 -1, 1601 -16. 61. 1*30. 
0. nei«. -507- ■5654. -0.037? 0.0037 0,0991 -16. ft 1. 16 30. 
1.00 taSftC. -480. -4770. 10.704? -I, 1268 -0.9708 -26. -299. 2281. 
0. i.i60. -480. -4770. -0,0608 -0.1182 0. 1)87 -26. -299. 2281. 
I. 00 3S10. -518. -4:89. 8.2394 •1.2158 -0.Ö39O -17. -491.. 1162. 
0. 3510. -518. -4JÖ9. -0.04^6 -0.0298 0.0706 -17. - 4 9 ,1. 11*2. 
1.07 1)39. 597. -^96. 1?. lVh9 3.7104 0.2378 -7«. 1575. -1589. 

^9.9». 5539. uas. U1S. -0. 175V 0«Ct98 -0.0792 -79, 1575. -1589. 
i.or 5576. ■ -■.-. 773. 1 1 . 8 39 S 1.2489 0.4 3 50 -43. 7 1C. -1S60. 

jg. vh 5376. 567. 2260. -0,094r rJ.J4Ö5 -j.oeeo -43. 710. -1563. 
1.07 5360. -J73. 314, M.02K 1.'.?8V 0.51.62 -1 78, 1080. -1851. 

2«. »4 536*. 649. 1790« -0.5V27 o.: 616 -0. 1055 -17h. 108;. -1851. 
1.07 nHse. - Mil. 1 17?. lOaOora 1 .4393 0.4842 -17», 773. -597. 

2»,« bSSI. 6S4. 2 ■■ 1S. -0.392? o.n».4i -0.C226 -178. 775. -39T. 
1.07 w?^1). 99. 1 141. 9 • <» h S 9 1.6515 0.«4 79 -165, 1116. 42'. 

29. VU 4289. 751. 2 326. -0.5651 '..(«6 3 7 0.0244 -U5. 1116. 427, 
t-07 3761. 397. 1246. e.282>. 1.97«! 0.4496 -162. 1246. -132. 

?«.Vlt 3 7 « I. 898. 2 136. -0.555' J. 0 7 1 1 -0.0076 -162. 1246. -152. 
1.2b 5172. -562. 1134. 9.6379 0.8206 0.U176 12. 7568. -1817. 

32. ib 5172. 440. 2 56*.. 0.0219 '.3652 -O.ÜH77 12. 7568. -1817. 

1.07 U6 32. -W2\. IBfll. 10.201_ 0.747C 0.6086 10. 12588. -3767. 
2».9«. 4632. 34 0. 3161. 0.022 f 0,7178 -0.2148 10. 1258Ö. -37*7. 
). in 5165. -SOI. 1?«8. 10.605? 1. 19?7 0.1.553 -141. 1659. 362. 

11.01 5 1 65. 581. 2526. -0.290? 0.088? 0.0192 -141. 165«. 3*2. 
(.07 UR3fi. -176. 1 197. i0.655S 1.4595 0.4879 -188, 5227. 2215. 

(9.941 86Mi 654. ?M4. -0.4 11.9 0. 1840 0,1263 -ien. 5227. 3215. 
1.0' IMiOt. -.36. 917. 9.905^ I. 5008 0.4160 -221. 45S4. 385S. 

2«, vu 11. 9H. 68 1. 2161. -0.4HA.-' 0.2597 0.2 198 -821. 4554. 3855. 
5.00 62M7. 1052. 4 171. U.881« 1.2056 O.iO?« -136. 200. -156, 

SO. 26 6247. 1543. 5119V. ■■0.106 5 0.0040 -0.0028 -136. 20.. -136, 
3.00 |91». SB. 4623. 4.6212 ".389U 0.4?76 -74, 1(17. -1045. 

N.SO sou. Ii90. ft SOI. -0.0576 0.00 58 -0.0211 -74. 187. -1045. 
2-4A 55 73. 62, UL93. s.iis.. 0.51J6 0,4697 -10Ü. 866. -9. 

U5.50 5575. 539. 5654. -0.095,i 0.0214 -0.OOC2 -IOC. 8*6. -9. 

2.62 5200, 201. 1.956. 4.7574 ^,54 57 0.50 52 -90. 122. -693, 
UA.9I 5280. 606. 6416. -0.Ü805 O.D02B -0.0161 -90. 12.'. -693, 
2.81 4750. 191. 4865. 3.9676 0.663B 3.4S12 -141. 3S4. 707, 

1.8.61 4750. r9*. 6179. -0.1177 0.0077 0.0153 -141. 354. 707, 
Z.t>Z 4205. 7S1. 43i9, 3.7727 0.9J34 0.431S -126. UJ9. -315. 

'(■.■■? 1 4205. 1007. 5501. -0.1126 0.0111 -0.0073 -126. 479. -315. 
5.00 551*9. 62. u-> 1U . 4.3361 0 . 55 1 3 0.4063 -174. 7351. -2366. 

SO. 26 S549. »u. 5948. -0.1356 0.1487 -0.0479 -174. 7351. -2366. 
5.CO 5066. in. 5552. 5.9592 0.3392 0.4750 -166. 1S12C. -5624, 

SO. 26 S066. 434. 6955. -0.1300 0,2655 -0.1138 -166. 13120. -5624, 
2.77 54 5J. 67. 4 8 36. '1.6187 0.4J02 0.4697 -125. 1491. "€• 

48.28 5453. 472. 6344. -O.IOS«' 0.0327 -0.0001 -125. 1491. -5. 
5.00 5160. 256. 4498. 4.0 52 5 0.4619 0.4047 -15). 26B5. 22B5. 

SO.26 5160. S91. 5925. -0.1194* 0.0543 0.0462 -153. 26BS, 2285. 
5.00 DlkV. 363. 4041. 5.8671 0.5242 0.5695 -99, 32B0, 1859. 

S0.2t 49K9. 67). 5409. -0.0 7 7'. 0.0664 0.0572 -99. 32ec. 1859. 
S.55 6746. 1487- 6679, 2.9715 3-7972 0. IJOQ -56. -704, 305. 

66. 9S 6746. 1M0. 8545. -0.024« -0,0080 0.00)5 -56. -704, 305, 
5.55 6536. SU. 7 061. 2.790 7 0.3517 0.3395 -85. 546. -17BS, 

6<,.Vi 6336. 799, atM3. -0.0)7' 0.00 39 -0.02C4 -85. 346, -1785, 
S.SA 59? 5. -4t>l. 8600. 2.409B -0.0745 0.57T7 -138. 764, -2656. 

on-vn 5923. -176, 10238, -0.058? 0.0084 -0,0288 -158. 764. -2636. 
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'.5 2.52 -0. ^,59 5710. -368, «''59. 3.5148 -0.0602 0,3OC3 -91. -774. -IS76. ^ «4.«5 5710. -157, lull«. ■0.019« -0.0088 -0.0160 -31. -77*. -1576. <* 2.31 -0. 4.9» 52 75. -114, S625. 2.504« 0.0471 0.4186 -09. -2»cJ. -1758. 
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il 2.0* -0. k.tH 4651. 299. 8431. 3.2C93 0.2207 0.40S5 -«3. -207. -2370. •> •4.1.7 4651. 465. 9717. ■o.o so--1 -0.0035 -0.0292 -63. -307. -2370. 
IB t.80 -0. 4.911 4109. 702, 7479, I.95I7 0.394« 0.9743 -126. »40. -1686, 

5 •4.»7 4109. 831. 9C1«. -0.060 1 0.0116 -0,0207 -126. »40. -168«, 
'9 2. M -c. 5.91 5744. -261, 8653. 2,2814 -0.0198 0,5555 -219. 7441. -643S, 

5 70.51 5746. -50. 10242. -0,0 84 7 0.0765 -0.b««2 -213. 7441. -64S5, 

M 2.29 -0. 4.9« 5266. -•0. 7 721. 2.4111 7 0.0613 0.3761 -296. 13320. -10579. •> 64.7 2 526«. 110. 9177. -0,1395 0.1«3« -0.12»1 -296. 19920, -1057». 
U 1 2.?<. -0. 5.SS 549«, -278. 8696. 2.4216 -0.027» O.S»33 -41.. 667, -757. | 46.91 5498. -63. 10216. -0,0193 0.9078 -0.0086 -41i. 66 7. -757, 
1.2 2. 15 -0. 5.14 5093. «3. 7535. 2.3278 0.1161 0.9573 -59. 4857. 117«. 

5 65.72 5099. 254. 894 3. -0.024C 0.0575 0,C139 -53. 4857. 1176. 
bj 2.52 -0. 5,93 5705. -378. 8116. 3.5127 -0.0A4A 0.3732 -38. -9346. -105. 

t 66.95 5705. -147. 9694. -0.0 166 -0.0582 -0,0012 -98. -3346, -105. 
hN 2. IB -0. 5.52 5558. -If2. 8B05. 3.3623 0.0126 0.3642 -31. -2426, 916. 

1 ««.14 55U. 3A. 10342. -0.0 134 -0.0267 0,0090 -31. -2426. 81«. 
■.5 2. 10 -0. 5,SS 5162. 35. 8243. 2.2738 Ü.0986 0.3723 55. -1071, 2696. 

5 66.95 5162. 224. 9671. 0.0242 -0.0122 0.0307 IS. -1071, 2«»«. 
u l.hl -0. 11. 70 7601. 1487. 12532. 1.5245 0.3957 0.2566 -123. 775. -1977. 

b 99.21 7601. 1674. 14634. -0.0246 0.0040 -0.0077 -123. 775, -1977. 
.7 1.32 -0. 12.09 7946. 617, 13679, 1,4267 0.1526 0.2667 -29. -1165. -269«. 

5 100.«3 7346. 7U6. 15711. -0.005« -0.0059 -0.0135 -29. -1 16b. -2686. 
»8 1.95 -0. 11.70 7205. 676. 13618. 1.445r C.1692 0.2737 -16. -1961. -»65. 

5 99.21 7205. 844, 15610. -0.0035 -0.0103 -O.C050 -18. -1981, -»63. 
*.9 I.S3 -0. 11.SI 7056. 839. 13471. 1.4368 0.2045 0.2749 -154. -193. -2403. 

5 98.40 705«. 1003. 15422. -0.0314 -0.0010 -0.0127 -154. -1«3. -2403. « 1.2 6 -0. 11.55 6722. I14S. 12345. 1.3662 0.2627 0.2523 -247, 1099. -1101. * 98.5« 6722. 1.293. 14 202. -0.05 J.I 0.0058 -0.0058 -247. I0«9. -not. 
•.1 I. 19 -0. 11.51 «319. 1393. 11C77. 1.2685 1.3108 0.2286 -306. 2819. -2 78. 

5 98.40 «319. 1524. 12824. -0.062! 0.0149 -0.0015 -506. 291», -279. 
•>3 1.51 -0. 11.90 72 12. 655. 12590. 1.4232 0.1619 0.2516 -1»B. «909. -5727. •> 100.02 7212. 821. 14564. -0.0 59 1 0.0348 -0.0293 -198. 6909. -5727. 
^i 1.91 -0. 11.51 «9S8. 907. 11333. 1.4187 0.2173 0.2363 -176, 10996. -9607. 

5 98.40 6958. 1066. 1325«. -0.0 36'. 0.0575 -0.0454 -176. 10896. -8607. 
M 1.2« -0. 12.15 7229. 725. 13209. l.S«94 0.1718 0.2573 -111. 484. -7»4. 

s 100.99 7229. 887. 15202. -0.0211) 0.0024 -O.OG40 -111. 494. -7»4. 
^5 1.27 -0. 11.51 6756. 958. 11371. 1.1776 0.2259 0.2360 -44, 2791, 152. 

5 98.40 675«. 1108. 13239. -0.009- 0.0144 0.0007 -44. 2 751. 132. 
•>l I.St -0. 12.09 729«. «53. 19550. 1,4169 0.1591 0.260» -55. -397». -713. 

i 100.B3 77 9«. M« 15387. -0.0108 -0.0195 -0.003« -55. -597». -713. 
',7 1.50 -0. 11.90 7116. 7«ü. i3«ru. ..4042 0.1616 3.2663 1», -3«». 1968. 

5 100.02 7116. «20. 1543T. 0.0037 -0.0182 0.0070 1«. -355». 1368. 
in 1.2a -Q. 11.70 «095. «15, 12207. 1.3930 0.2143 0.2474 50. -2239. I»32. 

i 9V.21 «8 «5. IU««. 14 1 1«. O.OIC" -0.0116 0.0100 SO. -2239. 1»32. 
■■9 l.OS -0. 20.91 «931. 228«. 14937, 1.1151 0.2770 D.173* -3«. -721. -S17. $ 152.60 «»31. 2467. 17683- -0.004 1 -0,0021 -0.0015 -36. -7»l, -517. 
tu O.SH -0. «u.*t a'»6S. s-*». l-BS«. O.T.J^ 5.0817 0.1475 -243. l«79. -108«. 

4 1S2.A0 84 «5. 727. 15027. -0.0272 0.0049 -0.0032 -249, 1679. -109». 
61 0.B7 -0. 20.67 83«3. 675. 1294«. 0.9441 0.0902 0.1501 -302. 2353. -338. 

4 132.48 0393. 802. 15267. -0.034» 0.0069 -0.0010 •303. 2359. -339. 
63 o.tr -0. 20.72 8328. 878. 11420. 0.9437 0.1198 0.135» -305. 3952. -1013. 

5 131.99 8328. 100S. 13723. -0.0 34i 0.0119 -0.00 90 -305. 3952. -1013. 
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637 

Ala 

63» 

64*. 

643 

643 

649 

635 

636 

639 

... i 

• f 

Lad 

H 
am 

Rllht Left 

Hi 

D.I. 

■UM i 
light 

K 

63 1710 1750 10 50 20 50 

-■4 1710 (.730 35 13 25 45 

61 1710 1740 15 15 70 35 

66 1711 r/io 10 10 2C 40 

67 1713 1740 10 10 25 43 

OH mo 1750 10 10 20 50 

t>9 1700 1700 0 0 0 0 

70 1690 1700 0 0 0 0 

n 1641 1642 20 30 JO 50 

u if.40 1640 

73 1640 16 10 

74 17 70 1760 0 40 0 40 

73 1763 1730 

76 176> 1750 

T7 1700 1 foo 0 0 0 0 

n 1700 1700 

7« 1700 1773 

DO 1700 1710 

Bi 1703 1715 

8a 1705 17 JO 

as 1703 1740 

M 1700 1700 

S3 low loao 

laro. 
In. 
Hi 1   KPH 

Kl|ht 

"jas 
l RFM 

M 

97 

'flip 

0.2SS7 

0.2948 

0.2945 

02987 

0.2955 

0.2940 

0.2901 

0,2853 

0.3078 

0.3081 

0.3162 

0.2195 

0.2184 

0.2170 

0.14S1 

0. 1461 

0. 1476 

0 1499 

0.1500 

0.1498 

0 1462 

0 1474 

0.4745 

N/A 

M/A 

649 

646 

647 

648 

64 9 

630 

634 

859 

tit 

ALPHA IU  IA Q t t H , U DRAO.U NtU CL to Zft sioe f ,u VAM .ii R01L.U 
V.NOM tL»0S CO>OS CH<USC CY (.N CROLl fV»CS CN-Q5B CL*0SB 

B Hi -0- jo. Si 'U/fl. U25. 94 72. 0.90ul .,. IU 1  / 0. 1 165 -901. 138.., lit. 
lii.se 7870. 1299. ii6*.e. -C.0i»u v,OM0 0,0015 -!01. 1980. 518. 

0 90 -c. ?0.91 »6tii. 1*1 . 1)706. 0.97t 6 e. 11 >• i 0. 138». -16C. 2539. -2109. 

132.60 tl6l>S. 10 16. IkCM« -0.0 IÖ- 0.0071. -C,0061 -16:. 2599. -2109. 

0 -0. 20.9« 7 8 9*1. 9f56, O.Nhi 1 0 • t IM 0.1177 -291. 5026. 29U1. 

(92.B5 7B9t.. 1^26. ia( 3v. -0.0261 o, 01». ft 0.0085 -233. 5026. 2911. 

0 -Q. 20.9 1 9070. Iu.36. I2iai. l.ij li  .■ J,13JD 0. 1481 -2"*l, 2534. -1111. 

132.60 90 70. 1 '■'-. 15-89. -0.0271 0.007». -O.COUl -2t.1. rS34. -1111 . 

0 •0. 20.95 8580. 412. tlt'07. 0.961^ 0. 1171 0. 15B9 -2C6. 1063. IB. 

132.72 0580. lÜUi. ui;v. -0.02JI C,003l C.00C1 -206. 1063. 48. 

0 -0. 20.91 HIU. 1029. 1l< eh. 0.939». 0.1296 0. 1912 -212. ?6B6. 2702. 

13?.60 89 Iti. IIM* 19 363. -0.023« 0.ü07(i 0.0079 -212. 26H6. 2702. 

-0. Iff.ST 9829. 290*. 1iiJ5V. i. i7es C.37U(» Ü.1791 -10Ö. 133».. -1C95. 

12«.26 9829. 3090. 17i 75. -0.011' O.JOfcl -O.C034 -10«. 1334. -1095. 

-0. IC>80 96H6. 2t*02. iii likt l.20«li 0.973». i . 1 (■■■.<■ -85. 1151. -265. 

125.75 9686. 29VC. 17C03. -D.Dlür a.OC37 -0,0009 -85. 1 1S4. -255. 
•1 -0. 21.29 5326. 1112. 12067, 0.5872 0. 1281 0. I3C5 -2*3. 9606. -?46. 

M3.BI 5326. 1 167. 13SJ9. ••0.026P 0.0101 -0.OOC7 -21.3. 96C6. -216. 

-0. 20. S2 7SI2. I 193. 7913. 0.8592 c.i>«a3 0, 1C01 -227. 3093. -797, 

131.38 7512. 1297. 10010. -0.026r 0.0092 -0.0024 -277. 9093. -797. 

-0. 21.U8 10022. 1531. BCI1, 1.0953 0.1870 0.0 5 54 ■ 11«, v2t9',. 9?. 

1 U.4! 10022. 1711. 5fjC2. -0.01Z9 0.0062 0.G0C2 -118. 2195. 82, 
- J -0. 12.19 b99i(. 1316. 19C59. 0.966« 0,2698 0.2<i44 -30».. 2775, -2168, 

100.99 It99tl, 199».. IbbhO. -0.058^ 0.0139 -0.0121. -30».. 2775. -2166, 

-a. 11.90 61*85. 1972. 11 120. 1.2797 0.2972 0,2228 -28«. 2509. -2122, 

100.C2 6485. 1506. 129U, -0.056.- 0.0120 -0.0 121. -28»». 2509. -2122. 

-o. 11.7h 76ti6. 1 56r. 9C91. 1.52«6 0.349». 0.19*8 -260. 2217, -860. 

99.90 761>6. 17hB. 11206. -0.0521 0,0116 -0.001*5 -26-}. 2247, -860. 
- 1 -0. 5. U 6»i97. 1 178. 1956. 2.9421 0,6776 0. 1492 -78. 392, -1271. 

65.72 6U9T. 1*.82. 9795. -0.095W 0.00».6 -0.0150 -78. Ml. -127t, -&. 5.1W 7020. 1506. )e9l. 9.2087 D.85H0 0. 1531 -100. «7. -1796, 

65,72 7020. 1868. 3832. -0.0457 0.0010 -0.0219 -too. 87. -1796. 

-0. 5.39 7678. 1896. 1008. 5.5H1 T 1.0190 0. 1206 -179. 727- -1528. 

66.95 76TB. 2911«. 5131. -0.0762 U.Ü089 -0.0174 -179, 727. -1528, 
-0. 5.29 8270. 2319- 237. 9.669». 1.2459 0.0979 -197. I9t. -1099. 

66.71 8270. ?80B. ?h2<*. -0.06CH 0.00»*5 -0.0126 -197. 39;. -1099. 

-B* S.J3 9566. 2571. -62Q. i.JTzv 1,3616 0.0679 -U«, 665. -2827. 

66.95 8566. 9C9 1. 171.9. -0.065 - 0.0076 -0,0922 -UH. 665. -2827. 

-0. 5.99 8890. 2799. -1^07, 9.915S 1.1.771 0,0482 -141. 713. -1105. 

66.95 SB90. 935<t. 125). -0.0621 O.OObl -0.0160 -141. 713. -1105. 
-0. 5. >H 89h7. 9027. -1972. »1.0896 1.6528 0.04t>0 -H2. 66, -2002. 

65.72 89liT. 9616. 1102. -0,0 19». 0.0008 -0,0237 -U2. ÖA. -2002. 

-0. 5.93 9221. 3263, -zcis. »».CM». 1.7028 0.C2C6 7, 159. -1825. 

66.95 9221. 9866. 595. 0.0093 O.0C18 -0.0208 7, 159, -1825. 
-0. 21. 10 12 10. 1572. -6510. 0.46B4 0.1784 -0.0520 -168. ions. 2506, 

133.21 >i210. I60t>. -5Jt.6. -0.018 7 0.0031 0.0072 -168. 1065. 2506. 

-3 -0. 20.9 1 11*2. «61. -&00S. 0.1283 0.0970 -l).0461 44. -384. -502. 

192.60 nii2. 86>). -•(692. 0.0049 -0.0011 -0,0015 41. -361, -502. 
-0. 21. 10 32 59. 890. -12H11. 0.9626 0.1012 -0, 1158 58. -B94. -1099. 

113.21 12 i9. 909. 11910. 0.006». -0.0026 -0.0O31 58. -894. -1099. 

-0. 21. 10 519»». 1 139. -1861.5. 0.571? 0.132C -0, 1675 20. -39. -674. 

199.21 519ii. 1 166. -17224. 0.0022 -0.0001 -0,0019 20. -39. -671. 
-0, 20.91 6576. 1k9l. -21394, 0,7361. J.1762 -0. 1922 44. -597. -710. 

192.60 6576. 1570. -19^78. O.OOM -U.00 17 -0.0021 41. -597. -710. 
to -0. 20.9 1 7999. 17H0. -229B4, 0.830H 0.?D64 -0.2055 62. -174. -1911. 

32.60 7399. 1«39. -20938. 0.OO7L -O.ÜOII. -0.1.036 62. -471. -1311, 
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Tail 
fmimt 

9m. 
IMI 
Bh 

T9t»t 
M 

Lmlt 

"f 

lt.» 
i 

urt 

Mt 

■Ulli 
K 

a-t. 

■tl«t 
E 

661 i-ao tt IM US 3) 3S 33 33 

666 92 200 160 

6«T »3 220 L70 

«41 M ISO IM 

669 i-at 1 1700 1700 0 0 0 0 

«70 1 l««3 1700 

671 i 16» 

*7J 4 16» 

67) I tTOO 

«74 6 16» 

«75 t 1691 

«76 e 1690 

677 1 LMO 

67B 10 ms Uli •10 10 ■10 JO 

679 it i ?t,0 Ulü 

680 u tM9 

r>ai 

6M 

666 

m 
6 68 

Wlü 

17 10 1749 

ino im 

Uio itn 

1691 lofll 

1700 UN 

1700 Uta 

itn 1661 

1691 Ufll 

1691 16H1 

1» * 10 

0 Ift 10 

Not  Mcor4ad 

I» 

«7,0 86.3 0. 1077 

O.lllS 

0.1081 

«7.0 0.10*7 

0. 1110 

0.1121 

0, 1124 

0.1126 

37.3 «7.S 0.1126 

II;.ü 86.5 0.1139 

0.1103 

0.1103 

87.0 0.1033 

0,1031 

0.1069 

0,110t. 

0.1096 

0   1100 

SF)   0 6»   0 0,0712 

0,071J 

0,0719 

0.0713 

0 0713 

0.0734 

663 

666 

668 

669 

671 

673 

6 74 

678 

679 

660 

«84 

683 

686 

687 

668 

«89 

690 

691 

692 

44. »H* 84IA Q L1F l.u o«*u,u H.U CL uu CM siot  r.u V4M.U HÜLL.U 
V.NOM CL-03 CO-US CN.üSC LY CM CdOtl CT»U5 CN.gs« CL»0S6 

12.84 -0. 21. 10 8134. 2011. -23Pft2. 0.905. 0.2170 -0.21C4 2«. -77. •)086. 
193.21 B134. 2190. -21693, 0o0e2T -Ü.0J02 -O.009I .". . -77. -1086, 

11.. 71 -ü. .70.91 8827. .■MC. -25575, 0.9911 0-29f7 -0.2271 7,. -187. -2514. 
132.60 B827. 2651, -23 1J4. O.OOMI. -5.Ü0OS -O.C073 75. - 1B7. -2514. 

14.9A -0. 20.72 92 04. 2985. -29 54 1. 1.041 ' .5558 -0.2654 18, |»J, -5004. 
151.99 92 04. 3140. -267V6. Q.üu.' U.0012 -0.J0H8 !H. 39.. -5004. 

19.05 -0. 20.91 101 16. 4169. -441.««. 1. 135'' J.48Ö9 -0.4C92 r%. -421. -4565. 
117.60 101 1«. 4354. -41691. 0,00«! -C.OOl2 -0.0159 74. -421. -4565. 

-4.O0 -Ü. 2.91 6440. 672. -Ii40. 5.2007 J.5428 -0.0946 -168. 2240. -710. 
49.4S 6440. 672. -1340. -0. 155'. ; .0*70 -0.01t.« •16«. 22<^. -no. 

-2.00 -0. 3, 10 6572. 895. -1620. ti.97SS ?.6779 -0. 1072 -1 15. 65). I9S. 
M.07 6572. fl»5. -1620. -O.0U7« 0.0124 0.00 58 -115. »ii. 195. 

0. -0, 2.91 6714. 1065. -1 741. 5.4716 0.8582 -0. 12 28 -107. rei. -156«. 
49.4 5 67 14. 1069. ~1 740. -0.0 «6^, 0.0165 -0.Ü286 -lor. tH\. -1.168. 

2.QC -u. 2.n 4 7 60. 1249. -2542. 5.8403 1.0806 -0.1771 -9«. 722. -482. 
47.77 6760. 1249. -7J42. -0.0H12 U.0162 -o.oioa -»», 722. -482. 

4.00 -0. 3.10 7004. 1525. -2577, 5.5026 1.1545 -0. 1706 -104. U9ft. -455. 
SI.07 7004- 1525. -2577. -0.0787 0.ÖÖ97 -0.0089 - 104. «.96. -455. 

6.00 -0. 3. 10 7177. 1779. -2t!04, 5.4534 1.5467 -O. 1855 <90, rs%i. -355. 
51.07 71 77. 1779. -2M04. -O.06HS ü.0029 -0.0070 -»0. l4!'   . -555. 

8.00 -u. 9.10 7249. 1996. -5-48. 5.487V 1.5110 -0.2017 -111. 633. -1013. 
51.07 7249. 19V6. •SMS* -0.0H41 0.U124 -0.0199 -111. 633. -)0)5. 

to.00 -0. 3. tO 7429. 2227, -5447. 5.6242 1.6858 -0.2261 -%i. 424. -)706. 
51.07 7429. 22.->7. -5447. -0,0*41 U.00U5 -0.0554 -ai. 424. -1706. 

12.00 -0. 9. 10 7655, 2 501. -3670. 5.7 95^ 1.8955 -0.2429 -«7. *C. -942. 
51.07 7455. 250 (- -3670. -0.0656 0.OO12 -0.0165 -Hf. 40. -942. 

-4.00 -Q. J.29 4021. 456. 021, 2.0451 0.4667 0.05)1 -♦s. 45b. 237, 
52.44 4021. 45SP 821. -0,0679 0.0084 0,0044 -95, 455. 237. 

0. -0. 9.10 4379. 86«. 447, 5.5149 0.6568 0,0296 -91 . 776. 574. 
51.07 4379. 840. 447. -0.0492 0.0152 0.01 12 -91. 776. 574. 

4.00 -0. 9. 10 4727. 1076. -550. 3.578'' 0.BI44 -0.0564 -107. 367. «21 . 
51.07 4727. 1076. -550. -0,08W 0.0072 0.Ö161 -107. 567. R2t. 

a.oo -0. 2.7 t 5ÜtT. 1305, -442. 4.3t>0A 1.1268 -0.0501 -60. 64. 616. 
47,77 5017. 1905. -6*2. -0,0691 3.0019 0.0138 -60. g%. 416. 

10.00 -0. 2.71 5192, 1456. -1 108. 4.4924 1.2596 -0.0969 -57. -256. 551. 
47.77 5192. 1454. -1506. -0.049fc -0.Co55 0.0079 -57. -236. 55). 

12.00 -0. 2.0t 54 59. 1429, -1220. 4.40e.i 1.5109 -0.0861 -81. -91. 495. 
49.45 5459, 1423. -1220. -0.0669 -0.0019 0.0103 -83, -91. 499. 

14.00 -0. 9. 10 M94. 1824. -1549. 4,3124 1.3823 -0. 10 36 -24, -990. -4)5. 
51.07 5696, 1826. -15*9. -0.01« -0,0194 -0.0061 -2«.. -990. -415, 

14.00 -0. 3. 10 54«9. 19S9. -2358, 4.5141 1.5012 -0.1560 C. -842. 975. 
si.or 5943. 1963. -2 558. 0.0002 •0.0145 0.0191 0. -842. 97 5. 

IB.00 -0. 9. 10 5996. 211 t. -2949. 4.5395 1.5978 -0. 1951 29. -1112. 9 3?. 
51.07 5994. 2111. -2949. 0.0216 -0,0218 0.0185 29. -1112. 992, 

-H.00 -0. 1.34 5113. 919, -1801. 9.3468 0.5527 -0.2724 -104. 2336. -570, 
93.70 5419. 919. -inoi. -0.144' C,1047 -0,0254 -10*. 2336. -570. 

-2.00 -0. 1.24 5418. 475. -1H44. 10.2 54 1 C.8998 -0.3050 -117, 1814. 159. 
12.30 54 IS. »75. -1844. -0.222 1 0.0889 0.0068 -117. 1614. 159, 

0. -0. 1.33 54 S9. 702. -1892. 9.725* t.2513 -0.294* -80. 1519, 202, 
39.29 54 59. 702. -tR92. -0.1424 0.0700 0.0093 -80. 1519, 202. 

2.00 -0. 1.94 5444. 962. -2 78*. 9.7*97 1,**46 -0.4214 -82. 1566, 57. 
SS.7M 5444. 942. -2 784. -0.141* 0,0702 0.0025 -82. 15*6. 57. 

4.00 -0. 1.56 5759. 1182. -2994. 9.964»' 2.0458 -0.4528 -45. 1185. 115. 
99.rn 5759. 1182. -2994. -0. 1 117 0.0591 0.0051 -45, 1185. 115. 

4.00 -0, 1.54 5453. 1399. -5002. 9.782 1 2.4213 -0.4*62 -49. 934. 415. 
35.70 5*55. 1999. -3082, -0.0851 0.U418 0 . 0 1 86 -49. 954. 415. 
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63.0 0.3008 

0.3985 

80 0 0,3039 
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10.00 
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H.OO 

10.00 

12.00 

14.00 

16.00 

)0.00 

-4.00 
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U ,00 

B.OO 

10.00 

12.00 

U.OO 

16.00 

18.00 

4.00 

• .00 

10.00 

12.00 

0 1 IM,U OHAC.U H.U Cl Cl) CM SIDE   F,U VAHtU ROLL.U 
V.NQH CL-QS CD.OS CH.USC cr CM CROLL CY.C5 CN«ÜSB CL«ose 

1. 36 Sf30. lies. -3(-D4, 9.915. 3.7419 -0.5753 -ss. 1001. ',69. 
Si. M if 30. 1565. -J£C4. -0.0b6v 5.0449 U.C255 -35, 130 1. 569. 

1. 36 S7B». 1H1S. -41.C7. 13.0-6». 5. 1414 -0.6665 •6. 571. M7ft. 
U. 7H 5783. UM 5. -4i.t7. -0.01 12 0,02 56 0.0393 -6. 571. 876. 
t. 1» 9664. 534. -7561. 19.5WÖ-. I.OTTl -1.5545 -128, 3405. -3214. 

11.If 9ft6»i. 534. -7561, -o.rs«' 0. 1779 -0, 16d0 -12H. 3405. -3214. 
0.99 96 It 395. -7961. 22.H42V 0.9325 -1,6527 -192. 1 169. -1455. 

2a.a3 96 U. 39 3. - 7 96 1. -ü.456f. J.Ü719 -0.rJ6b3 -19?. 1 16V. -1455. 
0.9T 9163. 690. -P.'ItU. 22.1951 1.6710 -1.74 58 -525. 51ii7. -3353. 

?CSi VI6?. 690. -6244. -0. 78!«" Q.un -0.2103 -325. 511.7. -3355. 
0. 79 9580. 61T. -8529. 28. 50CV 1,112 15 -?.1510 -134. 201 1. -1364. 

2S.«% 95 80. 617. -IM29. -0.397" ... 2 1 5. -0,1045 -15».. 281 1. -I56U. 
S.43 S762. 653, S54S. t.6271. ..2125 0,1265 -ue. 1075. -2S90* 

6 7.^6 3 7 62. 6SJ. 3145. -o.Lftt- r 0*0120 -fl,C290 -143. 1C7S. -2590. 
%.2S 4192. «00. 4 567. USSOd f..55C9 0-1791 -143. Ul«, -1152. 

66. 1« 1.192. 800. 4',6 7. -0.064 • 0.C165 -C.U134 -143. 14 If . -1152. 
h.Zi 4671. 973. 2 4 95. 2. 1«51 0.4566 0.0978 -111. 101 5. -2038. 

66 . .«4 M7I. »75. >k95. -0.C49« J.0118 -0,0237 -Ill, 1013. -2058. 
5.62 S94A. 1275. 1iL;6. 2, 4 b 5 rj C.5325 0,t7U4O -lU, 1412. -404. 

66.73 5946. 1275. irc6. -0.C6J7 0.0)53 -0,CC44 -152. 1412. -404. 
i.BI 6?5). 1456. 1754. 2.525- C,5799 0.0443 -125, 1112. -1250. 

69.9) 6251. UM« 1254. -0,0 5.T- 0,0116 -0.0129 -125. 1112. -1250. 
S.43 6325. 1S21. Mv*. 2. 7362 J.65h1 0.^453 -29. 293. -2167, 

67.b6 6325. 1521. 1  199. -0.0126 -■.OQiS -0,C2».3 -29, 2*^. -2167. 
S.K3 6692. 1699, 949. 2.8951 0.7351 0,0559 -29. 12 >■ -111. 

67.56 66V2. 1699. 949. -0.0124 0.0056 -0.0012 -29. 33i. -111. 
3.23 696U. 1*51. -M4. 5. 12". 0.0504 -0.O123 .'1 . -276. -627, 

ft6. J4 6964. 1851. -514. 0.009 . -'*i,00 52 -0,0073 21. -276. -627. 
5.23 7 164. 2CC5. -14C5. 3.223 L .8995 -0.0551 Ih* -52. -839. 

66. 14 T1«4. 2CC5. -mos. 0.0157 -0,OC06 -0,0097 In, -52. -839. 
20.62 1096. «51. -3573. 0,125- ( ,u969 -0.03S« 21, -i-a. -536. 

Ml.69 1098. B»l. -557). O.Oo/n -0,0004 -0,0010 21. - I4R. -536. 
21.CO 3157. IM« -11324. 0,352" 0.0991 -0.1106 27. -591. -667, 

132.91 3157. «86. -11524. 0.005 -0.00 17 -0.0019 ?r. -591. -667, 
20.81 4988. 1 125. -17470. 0.562 T 0.1269 -0.1723 9. -225. -221. 

132.30 4V((«. 1 125. -ITkTQ« O.OC 1 1 -0.0g07 -0.0006 0. -22S. -221, 
20.62 64 74. 1447. -I994H. 0.757 0.1647 -0.1965 19. -279. 27. 

131,69 64 74. 1447. -1994B. 0.0022 -0.ÜC08 O.OOOI 19. -279. 27. 

20.62 72 U. 1693. -3112S. 0.8291 J.1927 -0.2202 55. -4t*. -681. 
131.69 7283. 1693. -22125. 0.0037 -0.0001 -0.0020 5^. -44. -681, 
20.6» 6070. 1995. -23426. 0.9M ' 0,2251 -0.2310 55. -457. -1756, 

liZ.iO 80 70. t99S. -23426. 0.0065 -0.0013 -0.0051 SS. -457. -17S6. 
20.43 6740. 2496. -25700. 1.004^ 0.2668 -0.2561 56. -55 3. -1672, 

131,06 6740. 2496. -25700. 0.0^42 -3.0010 -O.OOSO 36. -35u. -1672. 
21.00 94 79. 304 7. -29ÜÜ-.. I.Q594 0.3406 -0.2692 1. 557. -1SBB. 

132.91 9479. 3047. -29605. O.OOCI 3.JC16 -0.0046 1. 5S7. -1588. 
20.62 9B46. 3716. -36755. I. 1209 0.42 50 -0.5656 55. 642. -2677. 

131.69 9846. 3716. -36755. 0.004'. 0.0019 -0.3085 55. 642. -2877. 
20.62 101 10. 1469. 6260. 1.151 Q . 16 7 3 0.0625 -167. 29T5. -73. 

ISt.69 101 10. 1469. 6260. -0,019' 3.0088 -0.0002 -167. 2975. -70. 
2c.ai use?. 1864. 1127. 1.4197 0.2123 3.0131 -5M. 1339. -1261. 

132.30 12387. 1664. 1527. -0.CC61 Ü.00 5« -0.0037 -54. 1339. -1261. 
2C.81 13172. 1942. -5214, 1.4857 0.2191 -0.0317 -255. 4709. 2834. 

152.30 13172. 1942. -3214. -0.Ü2B7 0.3158 0.0083 -255. 4709. 2834. 
21.00 13376. 2261. -11   47. 1.495C C.2S26 -0.1079 -404. T-    0. 7932. 

132.91 15376. 2260. -11.-47. -0.0451 C.0210 0.0230 -404. 7932. 
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Ü I 11 I . U OftMtU N(U Cl 1 U CM SIDE   t.U YAM.U ROLl.U 
V.NO^ CL-U5 CD»gS Cf-Oit CV CN C80LL Cr»0i CN-üiP CfQSH 

2C.62 5150. 1V21. IwiUb. 0.5841 0.2186 0.1093 -92, 21 1 1. 761. 
1 tl.69 SI SO. 1921. ir»M6. -O.Olv' C.utr6 2 o.ooas -92. 2111. 768. 
21.19 bkV. 1652. -«9B. 0.7147 0.1850 -0.C0H7 -385. 4l2w 4001. 

15J.S1 64 52. 1652. -1.98. -D.C4^>. o • e 11 a 0.1*1 15 -383. 4 I.'. . 4001. 
20.6? 6US. 1295. -H94. 0.699A 0. 14 74 -Ü.Ü0B9 -332. 459^. 23J7. 

MI.69 6U5. 1295. -894. -0.0 J7ii -.0135 c.ro69 -352. 4595. 2337. 
20.01 57i2. 1020« -iaao. 0.6466 0.1151 -0.02 76 -172. 54 11. 1433. 

112. ,10 57)2. IOIOI -2«UC. -0.0194 O.ülOu 3.UU42 -172. 341 1. I4SD. 
20. H 1 7«7i. 17 38. -6,.77. O.HMHI ■". . 196 1 -0.3649 -426. -.476. 57)5. 

M2. 50 7U7i. 1MB. -6577. -0.C4H, 3.0160 0.3167 -426. 547o. 5715. 
20.P9 4260. I«6f . -12056. 1.u4J7 C.2210 -P. 1 IP2 -soa. 44^^. 6890. 

M2.^h V?60. 1967. -12056. -(1.0 54 7 0.0144 0.U2OO -30P. 4VS.'. ftB90. 
20.81 10016. 212V. -mn. 1. 129i' 0,2401 -3.1338 -I7S. 3594.. 6624. 

ISti 10 IOQ 16. 2129. -15S71, -0.019t> J.0105 O.äl«] -175. 3594, 6624. 
20.ai IJ58). 2 5ft*. -1S7I9. 1. 19J7 D,2ft88 -0.155) -112. 23 W. 5819. 

1J2.JO 10583. 2itii. -13719. -0.0126 0.0068 0.C17O -112. 231 7v 5819. 
20.62 11051. 2790. - 1 J456. 1.2581 3.3187 -0. 13."9 -« . 977. 6793. 

1)1.69 11051. 2799. -13456. -0.03J*. f..0029 0.02:0 -4. V77. «795. 
20.^4 11069. 3440, -H?i22. 1.2646 0.59JC -0.1830 16?. - 162. -129. 

151.411 11069. 3440. -18522. 0.0186 -0.0005 -O.OOf4 16^. - 162. -129. 
1 I.HO 7ii20. 16IR. 891B. 1.4 76'. 0.3218 0.1551 -281. ?e49. -759. 
99.62 7420. 1618. 6910, -0.C559 0.C147 -3.3039 -281. 2849. -759. 
11.80 8648, 1844. 7911. ).76C1 ^.3669 0.13 76 -207. 2127. -205. 
99.62 B04B. 1844. 791 |a -0.041t 0.01 10 -0.CO11 -2C7. 2127. -205. 
n.tio 9469. 2010. ♦ 965. 1.B6SH 0.3998 0.1211 -127. IA52. -1007. 
99.62 9469. 2010. 6965. -0.025« 0.0054 -0.0052 -127. 1052. -1007. 
11. «0 9896. 3269. 6703. 1,9668 ?.4514 0.1166 -20. -639. -153. 
99.62 9*96. 2269. 6703. -O.0C4 -«.0033 -O.OOOA -2J. -63V, -153. 
11.91 10753. 2510. 4257. i.imi 0.4945 0.0750 -111. 512. 52. 

100,10 10T5J. 2510. 4257. -0.02n O.O026 0.3002 -111. 512. 32. 

1.72 6031. PI3. -25IÜ. 8.20«? 1.1063 -0.2O(!6 -55. 1662. -780. 
if.Ot 6031. 813. -251C. -0.04fl- :.0593 -0.02T5 -55. 1682. -780. 

1.84 5535. -1322. -12U. 6.8C24 -1.6849 -0.0366 - 16. 1232. -1982. 
59. 115 5335. -1322. - J2B. -0.019« J.04{'7 -0.0654 -16. 1232. -I9B?. 

1.65 3962. -2394. 1-'64. 5.646'1 -3.41 19 0.2321 -no. 1297. -2322. 
ST. 22 5962. -2394. 1fl63. -0.156' 0.0479 -0.OB5T -no. 1297. -2322. 
3.30 6497. 1 124. -2131. 5.077 t;.B7B3 -0.1456 -54. 1095. -2556. 

SP.26 6497. 1124. -2131. -0.042f C.C222 -0.Ü47T -54. 1095. -2356. 
J.20 5779. -KB5. -114. 4.242-, -0.6496 -0.UOT) -9. -32. -1403. 

il.B6 5779, -805. - 1 14. -0.0J69 -Ü.0036 -0.0267 -9. -32. -1403. 
5.20 4289. -2U46. 3 139. 5. 1484 -1.5..22 0.2014 -101. 1369. -2325. 

5 1.86 4209. -2046. 3139. -O.Ü7Jh 3.0260 -0.0442 -101. 1369, -2323. 
5. U 6<«01. 1135. 1445. 2.9257 6.5189 0.O577 -68. 1Ü74. -2656. 

65.72 6401. 1 135. 1441. -0.031 ) 0.0127 -O.C315 -68. 1C74. -2656. 
5. 14 6940. 1447. 470. 3. 1758 3.66 13 3,0 tea -90. 1069. -3481. 

65.72 694«. 144T. 470. -0.0414 3.0127 -0.0412 -90. 1069. -3481. 
'>.72 6130. -4flC. 3238. 2.516f -Ü.1970 0,1162 -69, 515. -2432. 

69.54 61 SO. -480. 523B. -0.0263 C.0Ü55 -0.0259 -69. 515. -24 32. 
4.94 4522. -1646. 51B6. 2.147ti -Ü.7816 0.2155 -IT1. 1702. -2374, 

64.1.7 4522. -1646. 5166. -0.0822 ^.0209 -0.C292 -1T5. 1702. -25T4. 
4.91. 7406. 1797. -635. 3.5161 0.8537 -0.t265 -«9. 756. -2454. 

64.4T 7406. 1797, -635. -0.0421 C.0093 -O.C502 -89. 756. -2454. 
5.21 8081. 2260. -1?23. 3.6 386 1.0176 -0.0461 -75. 1056. -2715. 

66.22 8081. 226U. -1223. -O.OSJe :.0125 -0.0317 -7b. 1056. -2715. 
5.S2 8525. 2487. -19?4. 3.6231 1.0572 -0.0715 -7C. 706. -2791. 

68. 16 8525. ?4ft7. -1 W4. -0.0294 0.0078 -0.ÖS07 -70. 706. -2791. 
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4L9H4 HTI Q LIFTtU 0R4C.U H.U CL CO CH 1101   PiU VAM.U ROIUU 
V.NOH CL-Gi CO^Ol o-usc Cr CN ».801.4 CV*01 kN*QSta CL-G5B 

11.00 -Q. 4. IK ShAS.' 3679. -3   95. 9.869 1 1.3247 -0.0897 -78, 759. -1875, 
69.73 Sb«5. 3ä79. -2.95. -0.0559 0.U089 -0.C222 -TH. 755. -1875. 

U.00 -c. 5.9) H-'-i.. 3955. -3971. 9.8954 1 .90 1 7 -0,1144 -6. 795. -3152. 
66.»» anitd. 3955. -7971. -0.0071. O.QOll. -0.0560 -6. 79i. -3152. 

16.00 -0. 5.42 90S>t. 9U6. -3:65. 9.899! 1.9373 -0,1313 71. 133. -3516. 
6«. 16 9394. 9lb&. -9765. 0.0399 ''.1)015 -0.0277 70. 133. -2516. 

19.00 -(,. 4.72 9it5»i. 3389. -4)12. 3.8816 I.9tt90 -0.1548 36. JT5. -2121. 
69.31» VitSb. 3349. -4312. 0.0149 C.Ü04P -0.0225 36. 375, -3121. 

-n.oo -0. lutg i,'*". IOIII nitOi 1.9711 0.4008 0.7125 -T1.. 61^.. -4750. 
inn.ua 694». 3C5I . t2U0. -O.CUH ".0012 -0,0215 -7'>. Al». -4750. 

0. -2. 11.70 8103. 2172. vvli. 1.6751 0.4S56 Ü.I738 -Hi, 4i.U. -4821. 
M,II 8103. 2tT2. 9V15. -0.0»'69 I .0329 -0,0250 -1U. 444. -4821, 

0. •0. 17.bT T356. tlf. 13S2I.. i.m« 0.1 109 0.3061 100« -7645. -195«. 
101,bl T316. •me. 13^24. 0.0187 -0.C139 -0.0095 10'.. -2645. -1958. 

0. -0. W.kT 6295. -1.79. ll^75, 1.1736 -U.ii901 0.2069 -IK'. -tu. -873. 
iri.bl 6335. -479, 17575. -0.03.A -3.0J1C -0.001.9 -11 J. -314. -873. 

-..oo -0. 11.70 9346. 2451. 8^74, 1.0581 0.4917 0.1531 -157. 91 76. -ITSB. 
99,11 9366. ?"M . 8674. -0.091^ 'i.0165 -0,011.3 -157. 9176. -3798. 

n.oo -3. n «n IJ6 31. 37k4. 5763, 3.096 .:, 54 1 5 0.0994 -131. 9Ü95. -2560, 
ICO.02 10633. 3T4>t. 5769. -0.0239 0.0155 -0.01«1 -131. 3095. •2560. 

10.oc -9. 13.09 11941, 3996. 5H61. 1.2C7A ü.5819 0,0995 -78. 175i;. -4092. 
100,03 11943. 2996. 5rt61. -0.015 1 0.0139 -0.03C6 -78. JT5C. -4092. 

U.00 -0. 11, VO 11T31. 3303. 5899. 7.9179 .>.6518 0.1016 -103. 3501, -2757. 
100.03 1IT3I, 9319. 5*93. -0.019 7 J.C138 -0.0141 -100. 7501, -2157. 

-H.00 -□. 1 1.90 3444. 1306. 7, 54. 0.679« 3.3380 0.1217 -34. 49C. -1872, 
I0D.U2 9444. 1206. 7U54. -O.0IC6 3.0023 -0,0096 -54. 49C. -1872. 

U. -0. 13.09 U546. 1239. 37«.9. 0.883» t.2>B7 0.0696 -93. 1044. -1767, 
IOO.B» 4546. 1329. 571.9. -0.0179 3.3059 -0.0089 -93. 1044. -1767, 

0. -0. 11.09 •«403. 073. 921,9. 0,B54b 0.1598 0.0543 -92. 71Ü, -1444. 
100.1)9 kkQI( ■as. 3309. -0.0179 C.0096 -0.0073 -93. 710. -1444, 

Q. -0. 11. TO 3881. kM« IlkT. O.TTUH 0.0981 0.0976 -8A. 1071. 14, 
99.31 3B8I. U89. 2147. -0.017 3 0.3056 O.300I -as. 1071, 14. 

i«e« -0, 13.28 967».. 1289. 937. 1,0 84 6 ',.3465 0,0157 -7a. 1958. -1348, 
101.62 9671.. 1389. 957. -O.QUQ C.Ü067 -0.ti062 -78. 1958. -1248. 

tl.OO -i» 11,90 6667. 1361. -2461. 1.9147 0.2685 -0.Ö475 -80. 3149. -580. 
100.01 6663. 1361. -71.61. •CUQISI 1.0109 -0.0090 -8J. 2149. -580, 

10.00 -0. 11.90 7136. 151.6. -9b47. 1.4061 0.5050 -0.0612 -49. 1167. -1541. 
100.32 ri3«. 1546. -5547. -0.0086 0.0060 -0,0079 -49. 1167. -1841, 

11.00 -0. 11,97 7015. 153C. -7159. 1.3755 0.903C -0.1222 -126. 14*9. 1375. 
100.94 7015. 15 3C. -7139. -0.0347 0.0073 0,0070 -116. 1449. 1373. 

-ti.QO -0. 9.00 562S. -336. 171. 4.994) -0.2988 0,0083 -*1. 1538, -2005. 
50.26 5633. -306, 172. -o.oitri L.JITI -0,0406 -61. 1938. ■2005. 

-1.00 -0. 3.16 5803. -102. 39. 4.9121. -0.0758 0,0025 -63. 1542. -26B6. 
51.54 5803. -102. 39. -0.0448 G.0197 -0.0517 -63. 1543. -24B6. 

9. -0. s.oo 59 50. 90. -32. 4.649li 0.0703 -3.0012 -72. 1954, -1841. 
50,16 59 50. 90. -93. -0.0565 0.0270 -0.0372 -72. 1331*. -1841. 

1.00 -0. 3.20 6374. 530. -749. 4.60511 0.2429 -0.04 77 -59. 1998. -2601. 
51.B6 6174. 550. -743, -0.021.1 0.0266 -0,0494 -9i. 1998, -2601. 

u.00 -0. 3. 99 6485. 488. -1369. 4.4884 0.5977 -0,0826 -40. 1401. -1881. 
53,41 6485. 488. -1i69. -0.0774 0.3251 -0.0337 -40. 1401. -1881. 

6.00 -0. 3,00 6703. 693. -1661. 5.7981 e.tftii -0.1271 -61, 1469. -2100. 
50.16 6709. 693. -1861. -0.0487 0.0296 -0,0435 -63. 1463. -7100. 

B.CO -0. 3.20 6967. 953. -71.73. 5.1 U6 0.6999 -0.1587 -58. 10i*7. -7390. 
51.86 6967. 95 3. -7t.73, -0.0428 0.0199 -0.0454 -58. 1047. -2S90. 

10.00 -0. 5.9« 72T9. 1 190. -2061. 5.098^ 0.8257 -0.1791 -•3, 1bB5. -2107, 
5S.4) T37«. 1 190. -1861. -0.0646 0.0284 -0.0378 -99, 1585. -3107, 
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-0. W-J« 6131. 577. 1 1065,. 0.9851 0,0638 0.1172 -65. -1025, -2720. 
)27.6S 6131. b77. 11J05. -0.0ICI -0,0052 -0,0065 -8). -1033. -2720, 

-0* iv. m 5510. rsi« -1 -JOO . 0.668« ^.0887 -0.0159 -556. »»395. 9724. 
\2T.bS 55 10, 751. -1500. -0,067M l;,0358 0.030* -558. 11395. 9724, 

-0* 11.90 3811. tfft. 557. 0.752 1 0.0209 0.0062 -502. 11091. 6567. 
100.02 3611. 106. 557. -0.0 99 1 0,0567 0.0428 -502. 1109 1. 6S67, 

•0. 3.33 2450. -532. 1B56. 1.079« -0,2341 0.0715 -545. 10629. 7103, 
66.93 24 50. -552. 1856. -0.152 1 0,1212 0,0610 -545. 10629. T105, 

-0. 1.26 1646, -1u67. 1217. 3.068 ' -1.9888 0.19^3 -121. 9656. 8122. 
32. 35 1646. -1067. 1217, -0.225 J,4660 0,3919 -»21. 9658. 8122, 

-0. |a«9 3454. 76%. - no. 6.7751 1.3341 -0.O155 -Hi. 12C9. 1394. 
Sit, 96 5434. 764. -no. -0.154 5 0.0505 0.Ü583 -8 5. 1209. 1394. 

-0. 1.41 5368. 754. us« 6.9401 1.2186 0.0776 -«7. 155^. -2 70. 
3it.ii9 5368. 7 54. ■.55. -0.lays :.0667 -O.ulli -vr. 1552. -270, 

-0. 1.26 5242. MS, -489. 9.767f t.2701 -0.0796 -102. 1864. 2. 
32.35 5242, 682, -489. -0.189; 0.CB99 0.0001 -102. 1864. 2. 

-0. I.07 4677. -1376, 1?6C. 10.74UI -3.0505 0,2424 6. 166t., -310. 
29.9» 46 77. -1576. 1260. 0.0152 0.0946 -0.0177 1660, -310. 

-0. 0.66 4670. -UT9, -167. 16.1ö)C -5,1191 -0.05C5 1451. 165. 
2 5.6« 4670. -1479. - 167. -C.Ci2«< C.150O 0.0146 -6. 145». 165. 

-0. o.ue 4576. -1410. -743. 21.2096 -6,92*6 -0.3149 1 197, -357. 
20. 1» 4STÜ. -1430. -743. 0,0384 0.1501 -0,L44T H. » »97, -557. 

-0. 1.6) 3668. -2304. 2699. 5,6739 -1,3621 0.5442 -139. I58f. -1688. 
36.78 5668. -2504. 7699. -0.2028 0.060C -0.0658 -159. 158*. -1688. 

-0. 2.43 4044. -2117, 51DC. 3.V1H7 -2.0510 0.4 520 -158. 164«.. -1605. 
43.1* 4044. -2117. 5)00, -0.153 5 0.04 13 -O.04C3 -156. 1646. -1605. 

-0. 2.23 1671. -2086. 4959, 4.0774 -2,1996 0.4566 -166. 2085. -1161. 
43.29 5671. -2066. 4959. -0,1747 0,0569 -U.031T -166, 2085. -1161. 

-c. 3.39 6130. 1169. 4H71. 4,2426 0,8228 0.2947 -52. 167. TIB. 
13.41 6150. 1189. 4 I'M. -0.056: Ü,ü050 0,0152 -52. 167. T56. 

-a. 3.00 60 50. 1107. 5483. 4.7281 C.B649 0.2379 -1(». 412. -1656. 
30.26 6050. 1 107. 5483. -0.0137 0.0085 -0.0336 -1H. 412. -1656, 

-0. 2.6t 6C46. 1046. 2 750. 3.05-2 0.67 36 0.2006 -30. 612. -1607. 
46.61 6046, 1U46. 2750, -0.0251 0.0132 -0.0346 -30. 6»2. -1607. 

-0. 4. 28 5561. -b<il. 6599. 3.Ü478 -0,2965 0.3161 -70. 738, -1065, 
60.02 5561. -541. 6 599. -0.05B* 0,0105 -0.0151 -70. 738. -1065. 

-c. 3.39 5292, -687. 5648. 5.6626 -D.4754 0,34 17 -»07, 120). -78. 
33.4» 52 92. -687. 5648. -0.0 74! J.02 15 -0.0014 -107. 1201. -78. 

-0. 2.85 5234. -846. J491, 4.31Jl -0.6969 0.2514 -6. 924. 608. 
46.95 4234. -846. 3491. -0,0045 0.0197 0.0130 -6. 924. 608, 

-o. 2.62 3979. -2037. 9S15. 3.57D2 -1.8280 0.7462 -166. 2723, -1755. 
46.91 5979. -2037. 9i15. -0.1492 0.0653 -0.0407 -166. 2723. -1755. 

-Oi 1.84 5809. -2062, 4011, 4,6565 -2.6290 0.4471 -151. 2240. -1801. 
39,54 3809, -2062. 411. -0.1931 0,0740 -0.0595 -151. 2240. -1801. 

-0. 2,42 38 54. -2040. 9140, 3,7549 -1.9766 0.7742 -142, 2262, -1192, 
45,14 3854. -2040. 9140. -0.1574 0.0566 -0.0299 -142. 2262. - 1192, 

-0. 5.53 6518. 1562, 6924. 2.871 1 0.6879 0.2666 99. -977. -1213. 
66.95 6518. 1562, 6924. 0.0457 -0,0111 -0.0138 fi. -977. -12»3. 

-0. 5,33 6485, 159T, 7 404. 2.85A3 0.7035 0.2851 155. -1406. -1)49. 
66.95 6465. 1597. 74&4. 0.0664 -0.0160 -0.0151 155, -1406, -1149. 

-0. 5.35 6595. 1581. 6626, 2.9056 0,6966 0.2551 206. -1778. -799. 
66.95 6593. I5B1. 6626. 0.0906 -0.1/203 -0.0091 206. -1776. -799, 

-0. 5.72 5894. -272. 9075. 2.42Ü2 -0,1116 0.3256 -155. 1430. -2552, 
69.54 5894. -272, 9073, -0.055^ 0.0152 -0.0250 -155, 1430. -2552. 

-0. 4.98 5717. -394, 6205. 2.6944 -0.1857 0.3560 -147. 2025. -2172. 
(■4.72 5717, -394. 8205. -0.069 1 0,0247 -0.0265 -147. 2025, -2172. 
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'..  IT S7 17. ~)S4 gl  VI. 3.i9J-, -0. 1607 1. 12C9 -1IJ, 140i.. -1375. 
61.07 3717, -314 t».-95. -O.üli. 1 0,010« -3.0150 -119. 14C., -1375. 

1. U ktll. - HU 10786. 1.967'. -    .1)44 J. 1H41 -10«, 5711. -3504. 
ft«.l« bl12. - 1 510 1Q7B6. -0.1^1" a.UI92 -0.1.215 -IM, 1711. -7594i. 

B.TI um« - 12HC li 6'. 1. 1 .Olli •. '1-.1216 0 . J« 71 -247. 9831. -1940. 
»9. »«. urn. -l?»i ICMJ. -0 . 1 CI C O.C'4 0« -0.L2C7 -2»« 7. SOI). -1940. 
s. n U6öft. -1 $4 7 10796. 1.9117 -■•.1133 Ü.5M71 -211. 1191. -956. 

69.54 tööd. -1)47 10796. -0.010! .1 . Ü J* I .O.olC2 -711. 5i9b. -916. 
n.ti »».ni.. 2^14 1)493. 1.7)0 '.,50«« 0.24C1 -6. 3 76. - 1045. 
vf .*.n |kta. 21.71. 13191. -O,0( 1 • • -Ooll -ü.^./CH -6. 276. -5945. 
1 1.70 HU;. tbt>\ 11. UM , 1.6 n i (. :.*.9i6 9,2k«« -69, 723. -9137. 

lor.oi «Ml. Hfl 14 im. -0.0 13« .-.10 5 7 •o.cioo -69. 732. -5527. 
1 1.V0 flft7i.. 2^91 llClk. 1, 71 W '.4974 o. ;■ 715 -1 ). -61H, -62. 

100,02 04 7i.. 7U01 ISMki -0.3CI1. »C.OOH -O.OJC) -IC. -6le. -62. 
17.^M r?M. 7)0 ISVfti,. l,it 7 7»- J.I455 □.266« -171, 157' . -1057. 

101 .ft/ 77'e, 710 tlVft*.. -o.oi;7 Q.eoro -0.00IT -17 1. 117. , -1917. 
11, 70 rjiiii. 71i 11721. I.47J, 1. 1434 J.2716 -119. »391. -1750. 
W. 11 tin*. r ii 15721. -0*031« D.oora -0,0001 -119. 1 595, -1713. 
11. vO l'-M). '12 11124. 1.4(71 l  . 1401 0.267« -I 16. 01*. -335C. 

100.02 71)ft. tu issn* -0.0224 T.0t'49 - 0 . 511S -114, 91t'. -2253. 
11.90 liiSS« -41? I4f.9j. 1 .7797 •0.00 IS 0.7131 - 196. 5411. - 36.14. 

ioo.es ftuni. -li 12 lliftOJ. -0*0381 *.C176 -0,019« - 106. lull . -5614. 
11.70 ftti 71. ^399 14;'47. 1.29(1 r -0.U8CC- 0,2498 -24:. 57«9. -20»3. 
90.11 i%fi. - 199 14247. -o.oka? 0 . C 1 9 7 -0.Ü1C1 -2ko. ST 0 9. -2013, 
n ,90 612). -«kl 14241,. i.?i.7; -o,oori 1.2416 -123. 251». -2007. 

100.02 6125. -44? 14741.. -0.021. - C.JiSO -0.0149 -123. 2511. -2907. 
11. 70 199). -649 13 21 k < I.ICZ. -(1.1505 0.2517 -199. 9917. -3675. 
99.2 1 1 V 9 1. -049 19214, -0.019V ■J.02Ü5 -0.0191 - 199. 101 7. -)6T), 
12.09 ft09fl. -64ft 12rC6. 1. 184 • -0.1214 0.2'17 -116. 505*. -1656. 

loc,es 60^8. -ft4ft 17716. -0.0). ' i;.jii4 -3.0144 - 116. 5019. -2656. 
sr.r? -1222. 5)0fi -122642. -0. |3(tk D.SOS1 - 1.2140 - 140 . 5073. -1704. 

1)1.99 -1122. 9S9I -122^42. -o.oiiv 0.C09O -O.OülO - 14 C. 3073. -1704. 
20.91 -li«". 5411 J -123566. -0. 14ul 0.300« -1.212« -59. 2394. -3731. 

1)2.ftO -1248. 5442 -I2S566* -0.0067 r.oo7c -0.0079 -J9, 339«, -2721. 
71. 10 noer. 5)07 17S29. 1.7336 0.3679 0. 1705 -fti* . 1003- 519. 

155.21 110(17, 35r7 UM». -0.01.71 Ü.0C29 0.0016 -Okt 1003. 159. 

20.72 10105. IH46 20 142. 1.155; 0.7092 0.1995 -153. 1713. -650. 
1)1.99 10195. iiht 20147. -0.0172 0.0011 -0.0025 -113. 175J. -650. 
2).Of' 10532. 1862 10259. 1.1516 0.3076 0. 1676 -99. 313. "5. 

»55.09 10532. 1062 19710. -0.011 0.0U09 0.0005 -99. SIS. 171. 
20.rs 10060. 1TS4 16133. 1. 1401 0.3018 0.1792 -6(1. -399, -357. 

152.12 1U080. 1784 16123. -D.0t77 -0.0013 -0.0010 -6B. -39V. -35T. 
2C.72 9002. 70V 16426. t.OSul 0-OH04 0.1637 -164. 2m. -3531. 

151.99 9002. 709 16026. -0.0166 0.0064 -0.0066 -164. 31?:. -2931. 
20.91 0046. 715 Ut52. 1.0156 0.0800 0.U74 -121. 153*.. -2406. 

IS2.6D 9046. 7 15 IT.13, -0.0156 C,O045 -0.0070 - 1 2 ' . 1554. -2408. 
20.91 0013. 66 5 I1T24. 1.0164 0.0744 0.1143 -62. 194. -2171. 

132.60 0015. 665 11724. -O.00T. C.U006 -0.0063 -62. 194. -am. 
70.12 0216. ul7 14463. 0.9441 0.04 7 7 0.1446 -225. 33Btl. -3035. 

131.50 8216. kl? 141.63. -0.025f C.0I00 -0.0060 -331. 3566. -2035. 
20.91 S41T. 596 14208. 0.945' 0.0444 0.1394 -166. 3306. -1999. 

152.60 8417. 596 14708. -0.0187 0.0C6T -0.0056 -166. 3306. -1999. 
21.2« 7766. 2113 IBM. 0.8164 3.2330 0.0564 -19, 1804. -3193. 

133.ai 7786. 2113 IBSI. -0.0C61 0.0051 -0,0065 -19, 1604. -2193. 

TABLE  A.-2   (Continued) -169- 



■ 11       I-» 

• SI 

■tag. DM tM«. tat. "• 

M         UK 

s ft T E 
T*ll 

KfM UM !>••. tet- Om, DM DM 

UB} 116) 0 0 0 0 4 

1              U70 Ufo 0 0 0 0 

i             1160 UiO 10 10 10 10 

1140 UM 

ilM UiO 

UM I HO 11 JJ Jl Jl 

1170 aw 

UM UM 

1210 UM «0 40 40 40 

ins UftO 

U49 IUO 

16B1 ii 11 a Jl 

100 Lt9 Ji 15 n 11 4 

tfM X WM 

*>arM* 

/0.0 6; o 0.4111 

0.43JO 

0.4)66 

0,4406 

0.4423 

0.4416 

0.431« 

0.4M? 

0.4197 

M i 0  4271 

».| M.I 0.43i0 

aro O.M11 

0 o H/A 

ill 

in 

>ss 

IU 

«u 

»■,9 

• 17 

lia 

in 

»40 

><.! 

• 50 

■ U 

«J 

ALPHA m r A 0 LIMiU OHAG.U M,U Cl CO CM '■10.     .   ,U VAH.U «OLl.U 
V.NOM CL'OS CD«QS CH.yic CT I.N CROLL CY««!, CN-Qi* Cl'OSB 

0. -C. ?0.»l 77«6. 2215. 71.61. 0.874? 0.2486 0.0732 -1 . 1329. -1514. 
132.60 TTbb. 221S. 7K6I. -O.OOi■ 0.0039 -0.0044 -4. 1529. -1514. 

0. -C. 10.*} 7 7 74. 2171. 7770. 0.872P L.243B 0.0763 6?. 3B5. -32 76. 
132.60 7774. 2171. TTTu. 0.0069 O.OOI 1 -0.0095 frl, to. -3276. 

0. -C. 20.72 7 4 98. 1704. 5941. 0.84^6 0. 1931 0.0588 ?7. 569. -2690. 
131.99 7498. 1 704. 59» 1. 0.0031 J.0017 -0.C079 7T. 569. -2690, 

0. -0. ?C.9t 7562. 16«! . 5H20. 0.85H 0. 1887 0.0571 - **>. 701. -2561. 
132.60 7S«2. I6h 1 . 5«20. -0.0042 1-.0023 -0.0075 -38. 7 PA. -2581. 

0. -c. 21, 10 7x33. I&S9. 5406. 0.M2? I .1»"46 0.0526 -67. 709. -660. 
133.21 7h53. 1659. 5406. -0.0u7'. ( .0022 -O.00 19 -67 . 749. -660. 

0. -0. 2C.91 6 7 M. 1212. 2993. 0.7600 9. 136! U.0 2 94 -70. 1 164. -1713. 
132.60 6773. 1212. 2m. -0.007P C.0034 -0.0050 -TO, t 164. -1713. 

0. -0. 2C.9I Ört04. 1255. 3229. 0.T64: 0.14O9 0.0317 -18. 992. -132. 
132.60 6H0U. 1255. 3^29. -0.0J31 C.0029 -Q.C004 -I«. MS. -132. 

0. -c. 20.0 1 6766. 1272, 2A54. 0.7596 C. 1428 0.t259 rii. -881. -2412, 
132.60 A766. 1272. 2M4. O.OCHi -C.0026 -0.0070 f*t -d83. -2417. 

0. -0. 2C.60 6317. 1121, 1    56. 0.7 I9H j.1278 o.oici »0, -1079, 154. 
131.63 6317. 1122. IM*. 0.0U 1 -0,0032 0.00C5 80, -1079. ISb. 

0. -c. ?0. 72 60 56. 1 M6. 26u5. 0.731ft 0. 1264 0.0258 -7., 4C. 219. 
Ml.99 6456. 1 1 16. 26Ö5. -o.oo':(- 0.0001 0.00C6 -r, 4', . 219. 

0. -0. 20.91 6497. 1070. 1 )77. Ö. 72V') 0.1202 O.t. 135 i-. 55. -606. 
132.60 6497. 1070. 1! 77. 0.OO Ift n.ooji -o.noie i«. 55. -60B. 

0. -0. 2 1.29 5976. 629. lKfc7. 0.6589 0.Ü694 0.O160 -602. 11265. 14048. 
133.91 5976. 629. 1867. -0.0664 Ü.Ü522 0.0401 -602. M26J. 14046. 

-3.69 -0. 20. HI 1078. 1092. -3194. 0.1215 0.1294 -0.0286 49. -834. -1642. 
132.30 1078. 1094. -2t(96. 0.0056 -11.0C24 -0.0046 49. -854. -1642. 

0.2T -0. 2 1.00 2652. 1124. -10847. 0.2964 C.1270 -0.0968 62. -789. -545. 
132.91 2652. 1 137, -lÜlU. 0-007J -0.0023 -0.0016 ts. -780. -545. 

».43 -0. 21.00 4176. 1305. -15^02. 0.4667 0.1494 -0.1451 24. -265. 514, 
132.91 4176. 1537. -14647. O.OC27 -0.0008 0.0015 24. -265. 514. 

6.53 -0. 21.00 5122. 1462. -1749B. 0.5724 0.1687 -0.1571 22. -161. -142. 
132.91 5122. 1509. -16081. 0,0025 -0.0005 -0,0004 22. -161. -142. 

8.61 -0. 21,00 5904. 1639. -181-49. 0.6599 ^.1901 -0.1604 5. -176, -135. 
132.91 5904. 1701. -16417. O.O0C5 -0.0005 -0.OOC4 5. -176. -135. 

10.69 -0. 20.85 6602. 1819. -19C56. 0.7494 C.219* -0. 1*94 12. -28*. -959. 
192.42 6602. 1890. -17211. 0.0014 -0.0008 -0.0028 12. -286. -959. 

12.rs -0. 21.04 7609. 2130. -21925, 0.84H2 ^.2492 -0.1935 52. -552. -1066. 
133.09 7603. 2234. -19623. 0.0056 -0.0010 -0.0091 32. -552, -1066. 

14,8« -0. 20. a 1 8422. 2580. -26r04. 0.94V9 0.305« -0,2334 17. 297. -1827. 
132.30 8422. 2709. -23675, ff.0P19 0.0009 -0.0055 17. 297. -1827. 

16.99 -0. 20.62 8890, SOU. -29774. 1.012 ) 0.359* -0.2718 13. 1227. -1619, 
131.69 8890. 3158. -27SI6. 0,0015 0.003* -0.0048 13. 1227. -1619, 

19.01 -0. 21.27 9871. 3828. -3755U. 1.0894 0.44 IS -0.3359 19. 874. -3776, 
133.75 9871. 4001, -34821. 0.0021 0.002S -0.0108 19. 874. -37T6. 

0.4T -0. 1.3« 299, 65. -1349. 0.5067 0.11*3 -0.I9C9 -1. -13. -155. 
33.78 293. 67. -1262. -0.01125 -0.000* -0.00*9 -1. -1). -153. 

0.45 -0. 9.39 1116. 217. -3920. 0.4862 0.0985 -0.137* -6. 12C. 659, 
67.91 1116. 226. -9612. -0.0027 0.0014 0.0074 -6. 120. 659. 

0.43 -0. 11.99 2400. 492. -8454. 0.4698 0.0998 -0.1333 5. -12*. 4 52 = 
100.43 2400. 510. -7 791. o.ooic -0.009* 0.0023 5. -126, 452, 

-3.«5 -0. It.OO 1*10, 797. -9542. 0.180C 0.089* -0.0889 44. -572. 172. 
152.91 1810. 002. -9397. 0.0049 -0.0017 O.OOOS 44. -S72. 172. 

0.45 -0. 21.19 4202. 886. -14691, 0.4*55 0.101« -0,1310 16. -393. 59. 
133,SI 4202, 917. -19529. 0. 00-18 -0.0011 0.0002 16. -393. 59. 

»•,6a -0. ?1.19 4*58. t 1(19. -1«42T, n.»*,»4 0. 1316 -0.1T03 9. -B. 664. 
133.4» 4658, 1188. -17586. -0.001C 0.OOuU O.OOIv -*. -P. 60«. 
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0.111) 

0.109« 

0   1111 

0   714 

i.iih 
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: iflo 

1.003 
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1.061 

1.017 

1   01' 

1.010 

I   04* 
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a»« 
M. 

• 40 1-13 

• 11 

••I 

• 70 

871 

• 71 
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87* 

»75 

• 76 

• 7 7 

B'» 

87» 

ALPHA 

8.91 

n.oo 
M.OB 

IS.IS 

17. U 

-3.91 

0.50 

b.UV 

6.60 

8.69 

10.TT 

12.87 

U.99 

1T.0A 

19. J5 

-il.OO 

-2.00 

0. 

2.00 

".00 

6.00 

S.00 

10.00 

13.00 

g ur T,U niA&.u ".1- CL CO CM 1IDI    F,U VAM.U «OLL.U 
V.NOM Cl>01 Ctl'OI CH.Ufct cv CN CBOLl C t.JS CS.QIH CL'OSB 

30.61 8707. '-W,. -ISH1« 0.9831 0.17H6 -0. 1990 -10. -106. 399. 
193.10 8707. 1581.. -MIM. -O.0C11 -o.cons O.UOCO - t 3. -106. 303. 
31.00 9733. 16A9. -3V1.07. 1.0867 0.3055 -0.3123 -0. 116. 67. 

1S3.91 9733. 1819. -31719. -O.Oul'1 U.0C0 3 0.0003 -9. 116. 67. 
31.00 101.59. 193'. -35110. 1. I69<i 0.3360 -0.3171 13. -•16B. -1237. 

1 S3 . 9 ! 1Ub59. sin. -33^1H. O.OOIli -Ü.0OII* -0.0036 12. -I168. -1237. 
30.81 1085%. 3390. -21. It;9. l.3 3i.ii O.3937 -0.3081 59. 36e. -21. IB. 

113.10 10855. 3601.. -31 1C3. 0.CC6. 3.JÜ11 -0.0071 SI. leu. -21.1.8. 
30.63 10813. 1065. -36726. 1.31C« 0. 1713 -0.3!ft3 -56. 1 ui. -2200. 

151.69 10013. 3379. -3S73£, -o.ou*.: O.Oul». -O.Ü06fl -Si« 1 Us, -3300. 
30.81 85)1. 990. -9!)71, 0.0961. 0.1118 -0.0031 2«. -Hit -399. 

153.30 ft v.. 991. -9996, 0.0013 -O.0Ü35 -O.OOI3 ?•}. -85C. -399. 
31. 16 3903. 1151. -197B9. 0.133* C. 1301. -0.11.51. 10. -609. -1061.. 

133.39 3903. 1 166. -1l.9«7. 0.001.3 -0.OC1T -0.0091 M« -609. -106", 
31.0ti ••750. 1577. -30C2O. 0.5399 0. 1581 -0. 183it 19. -110. -753. 

133.PS U7 50. 11.17. -lHf07, 0.0031 -0.JO0O -U.0C33 19. -310. -752. 
31.00 583l>. 1571. -301.03. 0,6^31 0.1821. -0. 1816 II. 1 IS. -10U. 

133,91 58 3«.. 1A33. -U17H9. O.IKM   . 0.0001 -O.0OC3 1 1, 112. -10h, 
3 1.00 6679. 1736. -31997. Otf««! 0.3019 -0. 1969 40. -78. -726. 

1S3.91 6679, 1807. -30150. 0.0091 -C.00C3 -O.Ü021 9U. -7H. -736, 
31. 19 7li88. 1930. -33SB3. 0.03911 0.33liH -0. 1986 99. 05, -18. 

191.51 71.88. 3090. -30511. O.OUtii. 0.0009 -0,0001 99. 9t. -18. 
31.00 81.1.6. 31li6. -3137Ö, 0.01.99 0.331.3 -0.201.6 •0. 101« -1796. 

197.91 eiti.6. 3375. -2091.?. -0.000'. 0.0009 -0.0050 -0. 101« -1796. 
30.Ml 91.75. 3i>6fl. -21.9*1. I.068P 0.306« -0.33C3 II, 14« -1832, 

133.50 91.75. 3691. -3311.1. 0.0011. 0.0003 -0.00 5». 13. IQ« -1B92. 
30.81 10307. 3971. ■ITTfel« itiiii 0.1567 -0.31.57 1, 7SC. -2105. 

193.90 «3307. 5163. -31.919. 0.0009 C.0022 -O.OO6I1 It 75J. -2195, 
30.63 10931.. 971.5. -93981. 1.31.1A 0.1.513 -0.30B1 -6. 90. . -1608. 

191.69 1093U. 39611. -399AU. -0.00i)7 0.0027 -0.00».7 -6. lee« -1608, 

1.86 1.09».. -281.7. 5092. 5.1660 -1.592»« 0.5616 -162. -1610»i. -23873, 
99.S6 k09k. -38117. 5u93. -0.301.7 -0.5261 -0.7799 -162, -16101t, -23B73, 
3.71 5618. -1297. 1.36. H.SAIi -1.1236 0.0323 155. -10817. -92017. 

H7.7T 5618. -1397. i>36. 0.1317 -0.2H39 -0.7173 Ill, -10817, -92017. 
1.78 M.11. -119B. 115907. 7. 1506 -1..2099 13.3399 22».. 9211. -96053. 

38.72 51.31. -9198. 115907. 0.3951 0.1095 -1.3201 221.. 9213. -34053. 
1.16 5ti55. 315. -59H7. 11.our? D.A357 -1,0105 2B1. 2529. -9708»». 

31.3T SUSI. 315. -59ti7. 0.5737 0.IS20 -1.9985 281.. 2525. -970B»i. 
3.10 59itT. 80«. »1150. »..5023 0.6116 0.37*t6 -HI. 353. -921, 

51.07 59U7. 808. 1.150. -0.0363 0.0069 -0.0069 -h«. 351. -921, 
5,10 63110. 93«. 9500. X.7239 O.T02<i 0,3316 -55, U. -761. 

51.07 671.0. 938. S50D. -0.0t.18 0.0OO9 -O.OUO -55. 11. -761, 
9. 10 6107. 1131. 9M6. »«.77kB 0.8561. 0.2062 -96. -6113. -39», 

51.07 6307. till. S1U. -0.0369 -0.0087 -0,0077 -9«. -1.1.3. -9911, 
3.10 61166. 1938. 3 607. ^.691.7 1.0057 0.177« -«9, -160. -290, 

51.07 6<>66. 1338. 3687. -0.0639 -0.0099 -O.0OI.5 -89. -160. -290. 
9.10 6636. 151.6. 3H»0. 5.016<i 1.1709 0.1012 -65. -06. -459. 

51.OT 6636. 15li6. 3800. -0.0i.8C -0.0019 -0,012« -61. -06. -659. 
9.10 6790. 1T65. 2755, 5.U0C 1.396% 0.1625 -»5, -610. -HS». 

51.07 6790. 17A5. 3755. -0.039B -0.0120 -0,0085 -115. -610. -*5H, 
1.10 691.1. 1997. 35h5. 5.25»ib 1.5115 0, I6«>> -M. -805. -M5. 

5t,07 691.1. 1997. 351.5. -O.OOBl. -0.0158 -0.0061 -11. -805. -»15. 
3.10 7063. 2188. 313S. 5.9671 1.6562 0.U12 5. -1925. 292. 

51.07 7069. 3188. 3193. o.oo».c -0.0360 0.0057 5. -1925. 292. 
5. 10 73h1. 2*31.. 2991. 5.I.B15 1.BWO 0,1582 58, -I*«*. mt 51.07 73*11. SUSI.. 2 991. 0.01.16 -0.02(17 -0,0210 58. -II166. 
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lllkt light        T*ll 
It h 1. 

• 1 

•1 

M 

H 
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n 

» 
♦' 
H 

1  UM I tfM «fm 
• 7.5 ass o.uot 1 .030 

0,1114 1.025 

0.1111 1.010 

U.O 16.S 0.1471 1.013 

0.1455 0.998 

0.1441 OMl 

0.1*5« 0,986 

0.1415 1.018 

0   1411 1.010 

0.1445 0.998 

0.1464 0.991 

0.1201 1.027 

0.11*6 1.014 

01204 1.0» 

0.1176 1.011 

0.117) 0.99« 

0.1163 1.011 

0,2151 1.0» 

«7   0 0.1M5 1.024 

0  1913 1.01* 

0.1918 t ,015 

0.287« 1,015 

0.18S1 1.019 

0  2005 1,011 

no 67.0 0  3981 1.013 

n o 0  1893 

fce.o 0.5806 

6S.0 0  559S 

S9S 

B99 

900 

901 

908 

909 

910 

911 

911 

913 

914 

919 

ALPHA ■ ETA 0 ( II I.U ORAC.U NtU Cl CO CH SIDE   F.U YAM.U ROLL.U 
V,N(1H Cl •Q!. C0*09 C*«OSC cv CM CHOLL CVOS CN*0S8 Cl-QiB 

U.00 -0. 3.10 7515. 2660. 2227. 9.5341 2,H34 0. 14 74 72. -1454. -29AB. 
5 91,07 7315. 2660. 2^27. 0.0945 -o.osto -0.0903 li. -1434. -2968. 

16,00 -c. S. 10 792«. 2e97. 1*46. 9.6996 2.1929 J.1023 57. -1485. -909. 
■i 91.07 792". 2897. 1946. 0.0429 -C.0330 -0.0177 57. -16(ii. -905. 

18.O0 -Ü. 5.10 7669. 3164. A15. 9.809 2.3999 0.04C7 67. -1942. -2120. 
5 91.07 7«6e. 3164. 619. 0.0505 -0.03J2 -0.Ü4 16 67. -154?. -2120, 

-«..00 -J. 9.43 6278. 1312. 7491. 2.716- 0.56 74 0.2833 108. -2016. -944, 
9 67.9« «vre. 1312. 7491. 0.046' -C.C22l> -0.^1C6 108. -2016. -944, 

0. -0. 9.25 6931. 15*9. Mtl« 3.1094 C.7157 0.2:96 91. , -1897, 10A2. 

9 66.3% 69SI. 1999. 6*21. 0.0i>22 -■;.022C 0.0125 M« -1897. 1042. 
»UOO -0. 9,C4 7969. 1953. 9 «90. 3.9242 0.9098 0.2398 56. -119«, -1614. 

9 69.10 79*9. 19^3. 9890. 3.0262 -C.0I40 -0.0195 56. -1I9v. -1614. 
8.00 -c. 9.04 H195. 2372. 5997. 3.79B1 I.105C 0.2263 Je. -38«. -5109. 

9 69. 10 8193. 2372. 9S97. o.o 17-: -Ü.0Ü47 -0.0379 ib. -381!. -3109. 
10.00 -0. 9.34 B374. 299C. 9164. 9.901. 1.2J64 0.21C4 •>2. -«',4. -4784. 

9 69. 10 8574. 299C. 5146. 0.042' -C.0073 -0.0977 92 . -604. -4784. 
12.00 -0. 9.04 8699. 2026. 4174. 4.0 54" 1.5164 0. I7C0 in.. -409. -2215. 

5 69.10 «659. 2826. ■<I74. 0.0197 -0.0C4 9 -Ü.0267 34. -439. -2213. 
lti.00 -0. 9,23 915 7. 3H.4. 3611. 4.09«9 1.4103 0.1416 «8, -69J. -2995. 

9 66. 54 9137. 5U4. 3611. 0.033«. -0.0076 -O.CiOl 68. -493. -2993. 
16.00 -Ü. 9.23 94*1. 3419. 3562. 4.251 1.5522 0.1326 166. -1044. -9816. 

s 06.34 9431. 3419. 3M)2. 0.0743 -0.0121 -0.0674 166. -1044. -9816. 
-••.00 - J. It. 99 7380. 2 306. 19918. 1.4447 0.4519 0.2724 -149. 222. -240B. 

9 100.^3 7380. 2JC6, 19918. -0.0284 coon -0.0122 -149. 222. -2408. 
0. -0. It. 80 8626. 2512. 14281. 1.716. C.4997 0.2483 -132. }tS, -412. 

9 99.62 B626. 2912. 14781. -0.O26M 0.002 7 -0.0021 -132. 5 1'>. -412. 
•i.OO -•J. 11.99 9984. 2866. 12793. 1.9944 0.9611 0.2169 -ua. 646. -1986, 

s 100.4 3 9984. 2866. 12791. -0.02K O.OC33 -0.0070 -106. 646. •'15B6. 
8.00 -c. 11.80 11476. 325C. 10   04. 2.2(11. U.A449 0.1740 -55. iOi. -1910. 

8 99.62 11476. 3250. IU,C6. -O.OOBf. C.0OI6 -0.0098 -35. iOJ, -1910. 
10.00 -0. 11.61 11905. 3490. 9-76. 2.407 1 0.7058 0. 16C4 -13. -4ta. -2950. 

9 98,81 11903. 3490. 9<.7«. -0.005' -0.0022 -0.C154 -15. -418. -2990. 
12.00 -0. 11.80 12198. 5777. 8768. 2.42*7 0.7515 0.1925 26. -571. -4075. 

9 99.62 12198. 5T77. 176«. 0.0053 -0.0029 -O.021O 26, -571. -4075. 
u.oo -0. tt.99 12978. 3965. 5349, 2.54C« 0.7742 0.0919 -9, 154. -1*52. 

5 100.49 12978. 9969. 5369. -0.0017 0.0007 -O.00B4 -9. 154. -1652. 
4.00 -0. 21.00 7838, 1484. 4957. 0.87*1 0.165B 0.0445 -51, -1590. -11«. 

9 132.91 7SS8, 1484. 4957. -O.0P57 -0.0040 -0.0005 -SI. -139C, -118. 
0. -0. 21.00 10594. 1790. 20532. 1.1972 (',1996 0.198* -99. -48C. 509. 

9 132.91 10594, 1790. 20332. -0,0111 -0.0014 0.0009 -99. -480. 309. 
■i.OO -0. 20. Ot 12692. 2124. 14690. 1.4271 0.259* 0.U42 -97, -««8, -450. 

9 132.50 12692. 2124. 14490. -0.0107 -0.0019 -0.0019 -97. -»«8. -*50. 
8.00 -0. 20.81 14949, 2980. 13964, 1.6862 0.2910 0. 1577 -10B. -278. 19. 

9 1.12.50 14949, 2580. 139*4. -0.0121 -0.0008 0.0001 -108, -278. 19. 
10.00 -0. 20.81 1*002, 2875. II4C7. 1.805J 0.3242 0.1125 -144, -151. 1144. 

5 132.50 1*002. 2875. 11407. -0.0187 -0.0004 0.0035 -166. -151. 1144. 
12.00 -0. 21.00 16**0. 3175. 4275. 1.8*21 0.354« 0.04 18 -84 7. -9566. 22870. 

5 152.91 1**60. 5179, 4275. -0.094* -0.0159 0.0662 -S47. -9966. 22870. 
-4.00 -0. 16.21 5229, 2004. 12847. 0.75*6 0.2902 0.162* -55. 1921. -2044. 

5 116.7T 5229, 2 004. 12847. -0.0079 0.0072 -0.0077 -59. 1921. -2044. 
0. -ü. 16.21 «84?. 1960. 8229. 0.9908 0.2H38 0.1041 -18, 937. -5426. 

s itft.rr 6842, 19*0. «225. -0.0026 0.0055 -0.0128 -1«. 937. -3426. 
4.00 -0. 16.21 8049, 1941. 3053. 1.1*4 9 0.2811 0.0 584 46. 702. -2268. 

9 116.T7 8045, 1941. 5053. 0.006« 0.002« -0.0085 46. 702. -2268. 
fl.OO -0. 16.21 8879. 1889. -4075. 1.2851 0.2755 -0.051« -6. -I4T. -a. 

s 116.77 8879. IBM. -4t75. -o.ocoe -0.0006 -0.0000 -«. -147. -8. 
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«6.0 0.1346 1.02> 

0 0 n/A M/A 

»J» 

MO 

Hl 

»*l 

9*1 

9L» 

917 

911 

919 

IJ1 

9)1 

9J) 

9« 

95) 

9]> 

9S) 

10.00 

U.O' 

0. 

0.1.5 

kaM 

6.ÖU 

B.9I 

11.01 

13.0« 

IS.10 

-9.19 

O.KJ 

9.6« 

9.79 

9.90 

10.99 

-9.71 

0.90 

9.7* 

«.is 

9.02 

11.1k 

11.2« 

u llf t.u EUUftiti M,U Ci (.0 Cm SIDE    f ,U V6H.U "OLt.U 
V.UO* CL«U5 CD«US CM.tSL et i ■, CHOLL CV»US CN«gSB CL«0S6 

16.0? 89 11.. 1999. -6S52. 1.5t 6 2 C.2W29 -0.OB37 -252. 255v. 3857. 
116.er |91«| 1 V99, -6M2. -0.O17 1.0086 0.0146 -252. 235 5. 3857. 
16.U? 6566. 2161. -IC1«-»!. 1.226 T. 5167 -0. 1 540 -12«. 633. 5302. 

ne.jf 0566. 2161. -1Ü46I. -O.OIH'J v.O024 0 , .11 22 -129. 655. 5203. 
1 1.10 1ITh*. »as. I5H9C. 2.6590 0.6694 0.2S22 93. -2761. -117?. »'.<•« 13768. J223. 13t'9f». O.Olv | -cot SO -0.0065 95. -7781. -1172. 
13. 10 12502. -4^5. 19(MI. 2.259^ o.em o.5078 -24«. 78*. -42 34, 

10)i.9H 12502. •kC\. |«*U« -0.345 r Q.L0 1& -0.0196 -244. 787. -42 54. 
12.»5 1i)080. -26). u. 22V97. 1.8271 -J.4792 0.5644 -619. 6692. -1C62. 

10h.^6 100B0. -««Ilk. 2^'J97. -o. 11?; D.OMI -U.0050 -619. 6892. -1062. 
12. r6 12^90. -)|?H. 19'>5 1 . 2.225! --.0787 0.5141 -725. -362. -5124. 

1CS.59 12096. -M2H. 19551. -0.J4I  1 -5.0017 -0.^149 -225. -362. -5124. 
12. IB 1205«. -S1A. )t)S64, I.tl91 - ).C99h 0.5127 -2rt. MJ, -5271. 

101.23 12056. -S16. tS5Ma -0.0^5». 0,009T -0.QIA5 -277. 94.1. -327 1. 

3t.12 tShS. 92«. -11375. 0,1729 0. tC37 -0.1063 74, -2233. 57. 
133.ze 1548. 955. -tC9«0. o.no« i -i.0u64 O.C002 74. -2222. 57. 
21. 19 416)>. 9«*.. -15975. 0.4612 0. UM -0.1433 7. . -153   . -3«4. 

153.M 414«. 1015. - I4tl0«. 0.007P -Ü.0044 -o.yuti 7    . -153.. -394. 
21. 1» 660 5. 1 194. -IflVfif. 0.751.1 .  . 1409 -0. 1754 5J. -142, . 1624. 

153.il 6605. 1272. -IBII7. 0.005f -0,0l.'4 1 0.0047 52. -142. . 1*24. 
21.00 7797. 1354. -22^61. O.HM .16 13 -0.1963 5t. -1235. 1708. 

1S2.»I 7797. 1443. -20.95. O.ÜOi -.-.0*35 0.0049 56. -1233. 1706. 
21.22 8957. 1551. -25V24. 0.9HB7 0.1874 -0.2071 5    . -1o13. 25«9. 

IS3.59 8957. 1695. -2t419. <l.tli.-1 ■ -J.0ü29 0.0074 5    . -1013. 2599. 
20.98 9768. 1736. -24636. 1.095 •  .2138 -0.2142 41 . -1173. 2941. 

133.83 9768. 19)1  . -21698. 0.0046 -J.00 34 0.0085 41 . -1173. 2941, 
20.04 10544. 1934. -25.,03. 1. 1654 -J.2 398 -0,2177 54 . -im. 3268. 

152.1« 10544. 3t?R. -22105. 0.006 1 -0.0033 0.0095 54. -1133. 3268. 
20. 9B 10658. 3465. -25875. 1. 190' ..3Öt6 -0.2045 104. -2261. -5581. 

132.63 10638. 2*87. -20f*9t, O.0tt6 -'..00*6 -0.tI56 104. -2261. -5381. 
21.00 1486. 969. -11971. 0.166 o, toer -0.1129 45    . -6 31-.4. 545V 

152.91 1486. 973. -11557. 0.05P5 - K01B2 0.0159 45    . -6304, 5499. 
21. 12 4054. 1059. -17121. 0.450c j.ita7 -0.1554 45«. -65*6. 6581. 

153.2T 4054. 1066. -15^92. 0.05t 1 -ü«0li9 0.U93 45V. -6566. 6-r06. 
20.95 «410. 12411. -20/62. 0.718). ü.1472 -0. 1859 47!. -7223. 7542. 

132.T2 6410. 1314. -189T7. 0.055 -j.J^tO 0.U225 473. -7223, 773«. 
20.96 7551. 1571. -22^40. 0,845! J. 1649 -0.1971 «75. -7693. 8315. 

152.78 7331. 1473. -20143. 0.052» -O.Cfll 0.1.348 475. -76«5. 8544. 
20.95 «664. 1557. -24130. 0.971 . .1897 -0,2128 476. -8432. 9441. 

152.T3 8664. 1695. -21717. 0.055' -J.0245 0.0383 47«. -8432. «707. 
2t.0li 9651. 17*4. -25234. 1.0745 . .2154 -0.3199 4 59. -870(.. 9849. 

155.05 9651. 195t. -22551. 0.0491. -C-0251 0.0393 43«. -870ü. 10146. 

21.00 217T. 89*. -1059«. 0.2455 0.1011 -0.097« 39. -1t«3. 2«3, 
153.91 217T, 904. -998«. 0.0045 -0.0035 0.0008 39. -1193. 293. 
20, Tf 4742. 9*9. -15»5«. 0.5354 0.1140 -0.1414 41, -84 1. 1043. 

152.2% 4742. 1010. -14527. 0.0046 -0.0025 0.0030 41, -841, 1043. 
20.T5 7262. 120*. -19683. 0.8214 '.UM -0.1745 36. -9«4. 2022. 

152.12 7362. 1503. -17*47. 0.003 -1.003« 0.0059 2*. -9«4. 2022. 
20.75 0446. 157*. -31901. 0.9561 0.1705 -0.1935 34. -114«. 1315. 

152.06 844«. 150«. -1953*. 0.0039 L. .0054 0.00 9« 54. -1146. 1515. 
30.85 «021. 15*8. -25130. 1,10*7 0.1964 -0.2007 46. -102». 2095. 

152.5* «•31. 1743. -203T8. 0.0053 -0.0030 0.0061 4*. -1024. 2095. 
30.7» 10954. 17«3, -25l;60. 1.23*8 0.2275 -0.2175 50. -12*5. 1979. 

132.12 10954. »00«. -219«5. 0.0057 -0.0037 0.0050 SO. -12*5. 1«T«, 
20.77 1104*. 305*. -2*65«. 1,3387 0.2590 -0.2305 5T, -1242. un. 

153.18 1104*. 32«3. -23339. 0.00*4 -0.0036 0,0055 57. -1242. 1871. 
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TMt MM Uft lltM       Utt L«rt llfki liflkl T«ll 
MM      *_        «i « a.      k h «i h        *.        '■ 
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0 K 90 90 90 i M ».11        «J 

m 
•M 

»» IIO 

I« 

Ml 

MI 

M> 

U 

11 

u 
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M 

».14 11 

M4 10 

in 11 

•u 11 

HI 1) 

Ml It 

Ml U 

»70 U 
»71 17 

IM 
r»i«t      in ■               fl ALtHft HT« Q LIH.U DNAC.U H.U Cl CO CH SIOC   1,1, r4w,ii »OLL.U 
M.            K* AVC V.NOM CL*0S CO^OI CN.USC CV CM C40LL Cr>Ql CN*050 Cl-OM 

•4*           II- 1 19.a» -0. 20,1« 1227«. 1421. -24047. 1.394» 0,1049 -0.2047 97. -01». -2003, 
5 191.11 1227«. If». -2040«. 0.0111 -0,0024 -0.0001 97. -019. -200 5. 

M) » 17.79 -0. 20.10 II4I«. 3197. -13»H. 1.3794 t.1040 -C.1096 21. -459. -295'. 
5 130,90 1140«. 3403, -10710. 0,0016 -0.OÜ14 -o.ooao 22. -459. -299;. 

H« IC -J.T» -a.o 20.70 1102. »54, -11700. 0,2244 0,11190 -0. 1111 913. -6464. 5020. 
s 131.13 1102. •*!< -1I7M. 0,0901 -C.0194 0.0190 5IJ. -6464. 5105. 

H; 11 0.41 -1.0 20.01 4194. 1033, -16340. 0,524« 0.1210 -0.1407 53«. -«420. 4040. 
s 112.90 4094. 1073, -19u77. 0,040 7 -Ü,wI99 0.0101 53«. -4016. 42 3(. 

Hi II 4.73 -1.0 20,71 7037. 1240, -11999. 0,7945 0,1i3S -0.1700 951. -0131. 7010. 
i 132,24 7037. 1390. -Ifl(.40. 0,0424 -O.Ü230 0.C111 It], -0132. 7205. 

HI 1) fed -a.o 20.72 - 0201. 1410, -21540, 0,919« 0,171« -0.1900 544. -0544. 0907. 
1 131.11 0203. 1932. -19149. 0,0417 -0.0191 0.0199 944, -0944. 0427. »» Ik a.ii -0.0 20,72 «44«, 1414. -19472. 1,07C« 0.11/15 -0.2049 53». -0909. 0576. 
5 131.11 «44«, 1774. -20090. 0,041 -0.0244 0.0297 53«. -0909. 0744. 

Mt 15 ii.ii -a.o 20.7 7 10. «0. 1097. -19404. 1,204» 0.1333 -0.2217 977. -999». 0056. 
5 132.10 10000, 2049. -22440. 0,0491 -0.0292 0.0271 977. -999». 9274. 

»11 II 13.10 -a.o 20.73 11927. 2004. -24190. l.909( 0.2694 -0.2272 929. -9410. 9924. 
1 192.0« 11927. 232«. -22999. 0,0999 -0.0274 0.0904 929. -9410. 10175. 

Ml 17 19.11 -a.o 10.t» 11911. 244». -24299. 1.91B 0.9042 -0.2204 909. -7570. 4799. 
9 131.01 11991. 2«<9. -2101«. 0,0442 -0.O223 0.0199 10». -7570. 9211. 

M4 II ir.ia -a.o 10.39 11002. 929«. -20121. 1.2771 0.4022 -0.2940 47. -1613. 2799. 
1 190.77 11042, 9404. -29291. 0.0094 -0.0040 0.0099 47. -1013. 9107. 

»53        II-l 1 -i.r« -0. 20.»« 2117. 1000. -10909. 0.241 0.1219 -0.1020 11. -09«. -149. 
S 191.01 2217. 10»«. -10349. 0.0015 -0.0029 -0.0004 13. -191. -149. »» 1 0.41 -0. 11.00 4441. 1172. -17110. 0.9177 0.1140 -0.1940 -10. -..'0. 1134. 
1 191.19 444», 1210. -19019. -0.0011 -I-.0027 0.0011 -10. -111.. 1134. 

•17 J «.n -0. 21.00 7000. IMO. -21479. 0.7071 0.1414 -0.19 19 10. -«at. 044. 
9 191.0« 7000, 1470. -19490. 0.0041 -0.0020 0.0024 10. -•a«. a««. 

»I 1 «.a* -0. 10.10 a2a9. 194«. -11900. 0.9240 O.IOi.« -0.1111 27. -mi. i»ii. 
i 192.09 0209, 1470. -21904. 0.0031 -0,0014 0.0097 27. -1109. 1911. m S a.ia -0. 20.72 • 102, 1704. -15.54, 1.0431 0.2111 -0.2221 14. -1499. 171«. 
9 111.11 • 101. 1009. -22427. 0.004: -0.0042 0.0091 1«. -1499, 171«. 

9*0 i 11.01 -0. 20. «2 1011«. 1007. -24411. 1.1790 0.2199 -0.2119 36. -142«. 172«. 
1 191,61 1019«. 2101. -21900. 0.0042 -0.0042 0.0091 1«. -142«. 172». 

HI I 11.20 -0. 20.49 11349. 2191. -11059. 1.3024 0.2741 -0.241« 10. -1001. 2472. 
9 111.1« 11149. 2100. -24074. 0.0044 -0.0094 0.0071 10. -1001. 2472. 

•»I I 19.2: -0. 20.1« Il«10. 2424. -27009. 1.1919 0.9117 -0.2492 «1. -1102. «a*. 
9 110.19 ima. 2««2. -24497. 0.0072 -0.0019 0.0021 «1. -1102. 60». 

HI 1 17.2« -0. II.T« mil. 9112. -24390. 1.1411 0.394a -0.2400 14. 1047. -»«10. 
9 120.11 11911. 9197. -21100. 0.00«4 0.0011 -0.0141 94. 1067. -4050. 

Mi 10 -J.T« -a.o 21.02 2111. 111«. -120««. 0.2901 0.1240 -0.1193 710. -0940. 2924. 
9 192.17 2111. 112«. -12221. 0.0015 -0.0241 0.0007 710. -ai«o. 1014. 

H9 II 0.»* -0.0 21.0« «711. 1210. -1042«. 0.9294 0.1409 -0.1401 «10. -7*00. 0*74. 
9 199.01 «711. 1297. -17310. 0,0601 -0.0221 0.0140 010. -7440. 4191. 

Ht 11 ».n -0.0 20.11 «a««. 19»«. -22210. 0.7712 0.1**1 -0.Ill« 951. -717». 4095. 
9 112.00 «at«. 1401. -20912. 0.041« -0.020« 0.0207 991. -7179. 7129. 

»17 19 a.ai -0.0 20.09 Ml«. 1910. -24212. 0.9021 3-1004 -0.214« 545. -am. 705S. 
9 112.«2 001«. 107«. -22000. 0.0014 -0.0217 0.0230 949. -am. 0190. 

HI l> 1.19 -0.0 20.72 «0«9. 1740. -1930«. 1.0272 0.2191 -0.2297 902. -050«. 0004. 
9 III.«« «009. 1000. -127«0. 0.094» -0.0290 0.02*9 902. -0500. 1197. 

HI 19 n.or -a.o 20.0« 1091«. 1111. -24902. 1.1414 0.2««« -0.2110 474. -0140. 911*. 
9 192.9« 1011«. 2179. -21714. 0.0999 -0.0297 0.0209 474. -0140. 179«. 

170 H IJ.I* -0.0 20.71 11147. 1100. -27741. 1.2044 0.27«! -0.2«9« 497. -7077. at««. 
9 192.00 11147. 2429. -24411. 0.0910 -0.0219 0.0200 497. -7«77. 9142. 

171 1? 19.2« -0.0 20.1« lion. 2470. -27041. 1.9400 0.1190 -0.2472 944. -«9«3. «403. 
9 110.19 mil. 271«. -14542. 0.099« -0.0197 0.0204 1««. -«9«1. 0064. 
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Q Llf T,U ORAO.U H.U Cl CD CW loe F.U YAh.U ROLL tU 
V.NO»« CL-QS CO-OS o-tsc LY CN CKOLl CV.O) c*>o5e CL-0S6 

20.61 11645. 3379. -29167. 1.5135 C.4069 -0.2557 143. -1762. 5749, 
32.10 M6I>5. 3625. -25935. 0.0161 -0.0051 0.0IB1 143. -1762. 6204. 

1.00 1178. -100. -■.6*. 2.7662 -C.2544 -0.1 198 -23, 8*8. 8189. 
0. 11 78. -100. -*.B4. -0.051S 0.0515 C.4978 -23. 848. 8189. 
1.00 1920. -205. -1103. 4.5P7r -0.4fll7 -G.2fl»9 -33. 174«. 15845. 
0. W?0. -205. -MB). -0.t777 0.1C62 0.8415 -S3. 1748. 13845, 
1.00 itsu -276. -2120. 5.940t' -^.6468 -0.4350 -79. 213), 18245. 
0' 2531. -27ft. -2120. -0.165^ 0.1295 1.)0«0 -79. 2131. 18245. 
O.-'H 11914. -317. -?6V7. ,?6.6M4r -2.6^04 -1.V695 -63. 2151. 22838. 

II.SY 31911. -317. -2ft97. -0.6917 0.4652 4.9398 -83. 2151, 22836. 
0.31 4)46. -452. -34 75. II.SU« -l«%2K -2.2994 -143. 7B1Ö. 29748. 

16. \h 4146. -452. - 1475. -1.Ü59? 0.5519 S.H313 -I4i. 2816. 29748. 
0.« M7R. -5*0. -4237. 28.Ba77 -1.32 35 -2.CBd6 "20C. 3496. 36105. 

18.72 ■ 126. -590. -4237. -1. 1?6' .1.5102 5.2800 -20, . 149t). 36195, 
0.45 5v.14. -573. -BOOkt 29.5611 -1.ÜIB2 -2.30 34 -272. B«9J. 38850. 

19.56 56 1*. -573. -5' 04 . -1.4J46 0.5309 5.297ft -272. 3891. 3885D. 
1.00 10.10- ~14B. 72. 2.5152 -0.3465 0.0147 -2. -1261. -7244. 
0. 10HO. -148. 72. -o.on45 -C.0767 -0.44r3 -a. -1261. -72*4. 

1 .00 1700. -231. -P40. 3.99 1-- -0.54 14 -0.1724 7. -1904, 11804. 
0. ITOI. -231. -f40. O.iMf ■. -W.1157 -0.7175 T. -1904. -11604. 
1.00 2234. -317. -uei. 5.245) -0.7442 -0.3450 5. -2352, -156*5. 
0. 2234. -317. lein. 0.0124 -0.1429 -0.95C9 5. -2552. -)564 5, 
1.00 2771. -35-). -2151, 6.50*3 -0.8423 -0.4414 31. -2727. -)9791. 
0. 2771, -1^9. -215!. 0.073ti -0.1658 -1.2030 31. -2727, -19791, 
0.37 4469. -466. -4.85. 2a.4HeH -r.9682 -2.2764 100* -309a, -31651. 

17.60 4469. -466. -4^85. 0.6 35, -0.5114 -5.2214 100. -3098, -51691. 
0.27 46511. -569. -4'^a. 41.9961 -5.0955 -3.6741 67. -4071, -94775, 

1i.11 4654. -5B9. -4C5e. 0.7517 -0.9121 -7.7904 87. -4071. -34775, 
1.00 2404, -195. -2970. 5.6423 -P.4575 -0.6093 -53. 19, -626. 
0. 240*. -195. -2970. -0.0766 0.0012 -0.C'3ai -31. 19. -626. 
1.00 3994. -420. -4760. 9.3746 -:).9B59 -0.9767 -0. -9)1, -10)1. 
0. 399*1. -420. -4760. -0.0011 -0.0554 -0.0615 -0. -911. -10)1. 
0.31 5459. -657. -7499. 41.5251 -4.9726 -4.9627 -61. -1264. -5848. 

16. 1) 5459. -657. -7409. -0,4597 -0.247« -1-1465 -fit. -1264, -5848. 

5.39 6460. 1223. 1594. 2.8234 0.53 30 0.0607 -1 ■. 158. -32*5. 
67.31 64B0. 1223. 1594. -0.0056 U.OOlfl -0.0366 -13. 15«. -3243. 
S.U 6972. 1508. »585. 3.1B6H 0.6891 0.0632 -47. 329. -5118. 

65.72 6972. 1506. 1583, -0.0213 r.0039 -0.0606 -47. 329. -5118. 
5.81 6190. -327. 3931, 2,499 1 -11.1520 0. 1387 -119. 1663. -4593. 

69.93 6190, -327. 3931, -0,0479 Ü.0197 -0,0480 -119. 1683. -*593. 
5.81 4783. -1311. 39*5, 1,9112 -^.529* 0, 1392 -238. 2959. -*330. 

69.93 4783. -1311. 39*5. -0,0961 0.0309 -0.0453 -238. 2959. -*930. 
5.37 7498. 1856. 1067. 3.2785 0.8124 0.0415 -92. 1279. -4077. 

67.1» 7498. 1856. 1067. -0,040< 0.01*5 -0.0*62 -92. 1279. -4077. 
S.3B 7610. 2039. 900. 5,3521 9*Mtl 0.05*6 -7. 615. -*106. 

66.95 7610. 2019, 900. -0.003! 0.0070 -0.0*68 -7. 419, -4106. 
5.50 6059. 2263. 559, 3.4372 0.9650 0.0206 2*. 992. -9279. 

6B.04 6059. 2263. 559. 0,0104 0.0110 -0.0362 2*. 992. -5279. 
5.29 6109, 2*50. -12, 5,6736 1,0990 -0,0005 -0. 129*. -5559. 

66,3* 618«, 2*50. -12* -COOOu 0.0150 -0.0*15 -0. 1294, -3559, 
5.23 8*77, 2662. 4*9, 3,802B 1 . 19*2 0.0176 -37. 1901, -*68e. 

66.3« 6*77, 2662. *49. -0.0166 0.022) -0.0545 -37. 190). -4688. 
5.21 8T3I. 2693, *7I. 3.9315 1.3026 0.0185 -22. 1987. -5137. 

66.32 6751. 2695. 471. -0,0097 0.0232 -0.0366 -22. 1987, -5137. 
5.33 8B46. 3145. 63. 5.696 5 1.9651 0,0092 16. 1*35, -4008, 

66.95 68*«. 91*5. 83. 0,0073 0.016* -0.0*57 16. 1*35, -lOOfl. 
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TM» 
MM 

1000 

tOOl 

1001 

1003 

10M 

1005 

100* 

1007 

100» 

lOOt 

1010 

10U 

1011 

ion 

1014 

101) 

101« 

101' 

toia 

lOtfl 

10» 

ton 

ion 

ion 

1034 

101« 

10J7 

V 
UM KfM 

Lmtt 

% 
tai. 

Imtt 
fa 

UTS 1000 0 0 

U» I«W 

1M0 un 

IU1 i«ts 

it» U»5 

1*95 1700 

1««0 1700 

1*40 1700 

1660 170J 

1*6» UK 

1*70 1700 

1660 17J0 

1**0 173) 

1660 17)) 

1**5 17)) 

167» 17*0 

UM 17*3 

1660 17*0 

1660 17»0 

1660 ItM 

1651 mi 
USJ 1'2C 

urn 17J) 70 20 

1710 173) 1) 11 

mi 171) 40 40 

16W 1730 0 0 

16*0 173) 0 0 

IMS »730 0 0 

IISM T«ll Ufl 

M 

0.1*43 

0,1)16 

0.1)07 

0.U«3 

0.14tl 

0,14M 

0. 110» 

0.14« 

0.1*)« 

0.1*73 

0.1*63 

03331 

0.330) 

0.311I 

0.330* 

0.3313 

0.3303 

0.3313 

0.311* 

0.3137 

0.3333 

o.sns 
0.33*1 

0.3167 

0.31)* 

0 3333 

0.33*7 

0.33*1 

V/A 

1000 

1001 

10U 

101) 

101« 

let? 

tot« 

tot» 

10» 

PI ALPHA td« 0 LIFl.U DltlC.U K.U Cl CD C9 SIDE   «.U Y*1I,U «on .u 
• VG V.ftCH cms co.es CMMC CV en CROLL CY.gs CN.osa CL.OS« 

II It.00 -0. 9.39 •07«. 3321. I3S«. 3.9990 l.»627 0.0521 1. 1375. -«098. » »».«5 907«. 3321. ISS». O.OOd« 0.0157 -0.0»«7 1. 1575. -9098. 
13 -«.00 -a.o 9.23 «0«l. 11»«. 1133. 2.7326 0.5199 o.o»»» 7«. 1009. -719. ! tt.st to«i. Il>«. 1139. 0.0355 0.0117 -o.ooei 79. 1009, -715. 
It 0. -i.O 9.39 ««7t. I»7». SSI. 2.9596 0.6692 0.0135 20. 119». -I9«l. 

1 at.as ««7t. 1»7». 991. o.ooa« 0.0152 -0.0193 10. 113«. -I9«l. 
11 t.oo -0.0 9.29 71«1. 1707. S10. 3.2SB9 0.7909 0.0199 -a«. 10»0. -881. 

i t«.«t 7191. iiar. 910. -0.037S 0.0120 -0.0102 -a«. I0«0. -881. 
U 4.00 -a.o 9.91 79t). i«a2. 6C7. 3.3225 0.9729 0.023« -188. 1*92. -1116. 

5 »«.(9 79»!. 1992. «07. -0.0029 J.01«7 -0.0128 -188. I6«2. -111«. 
11 1.00 -t.o 9.93 77aa. 2189. 293. 3. »30 3 <J.9ft»0 0.0098 -166. 176«. -1068. 

I »6.93 7700. naa. 253. -O.OI»2 0.0201 -0.0119 -1««. 176«. -iota. 
11 10.00 -t.o 9.>9 aoas. 2»2k. »«0. 9. »a».' 1.0»50 0.0173 -22«. 1985. aai. 

5 6T.ta aoaj. 1»1». »«0. -0.097 0.0222 0.009« -22«. I9a5. 86 1. 
1» 11.00 -a.o 9.99 «263. i«ta. 559. 3.«39« 1.1505 0.0215 -211. ia73. tea. ! tt.ti ai>3. i«ii. 599. -0.092« 0.021« 0.0021 -111. 1871. 180. 

10 1«.00 -a.o 9.It aiM. lai«. »«7. 3.«16» 1.2a«» 0.0187 -11«. 1990. -loot. 
5 «9.71 also. 1«19. k«7. -o.ioa« 0.029« -0.0119 -238. 1990. -loot. 

21 lt.00 -a.o 9.11 aast. so«». «««. s.asis i.saa7 0.0193 -118. 2005. «70. 
9 a«, li «59». seat. «««. -0.1016 0.023» 0.0078 -12«. 2005. «70. 

23 10.00 -a.o 9.99 «ass. 19»«. 191t. 9.9356 l.»799 0.O737 -293. 1990. «91. 
5 »6. »5 aaj». 33»«. 191». -0.1291 0.0222 0.0079 -199. 1950. «91, 

2) -».00 -t.o ii. rt «993. 1099. i»ao. 1.3099 0.»IOt 0.0259 -85. 9k32. -T, 
1 a«. 3a «•91. 1093. uao. -0.0171 o.oi7a -0.0000 -85. 9«32. -7. «« 0. -0.0 11.71 7a7». 12««. 29Bt. 1.3760 0.»537 0.0953 -79. 1573. -711. 
5 «9.90 7a7t. 11««. 290». -0.0159 0.0185 -0.0037 -79. 3973. -711. 

li «.00 -a.o 11.«0 9131. 1919. 2010. 1.002» 0.9982 0.0390 -138. I«« 9. «ts. 
I 100.01 9 III. 1919. 2090. -0.0273 0.018« 0.0093 -138. 96»5. 6«5. 

It • .00 -0.0 11.7« 97t9. 2*90. 1297. I.9t97 0.5569 0.0970 -12«. 35*0. -199. 
9 ««.«« 97t9. 1««0. 3247. -0.0252 0.018« -0.0008 -12«. 99*0. -199. 

It 0.00 -0.0 II.«1 103»9. 191«. toll. 2.0309 0.57«9 0.0691 -1«3. 179*. 219«. 
i 100.10 10399. 191«. »J12. -0.0321 C.OItO 0.0111 -1«3. 171*. 2199. 

21 10.00 -a.o ii.7a 100««. 31»S. 3797. 1.1692 0.6265 0.069« -195. 9198. -792. 
1 »».»t ioa««. 91»S. 5797. -o.osa« 0.0172 -0.003« -195. 9918. -792. 

J» 11.00 -a.o 11.«0 n art. 3»ro. 2 909. 2.1«»I 0.68»« 0.0««« -129. «001. 1790. 
1 100.01 Ilt7t. Jt70. 2 585. -0.0A»9 0.02C« o.oito -529. «001. 17t0. 

JO it.ee -a.e 11.«1 11901. S«9I. sote. 1.1«»« 0.7171 0.0529 -110. 998«. 1090. > IM. 10 11901. S«9I. 30»«. -0.065 0.0173 0.019« -110. 998«. 9010. 
51 u.oo -a.o 11.7« 119U. 999», S»51. l.««l« 0.7971 0.0599 -127. 2«0I. a«9t. 

S «a.t« nit:. J99». 3»39. -0.0652 0.011« 0.013« -127. 2«0I. 263«, 
12 •t.ee -e. ii.«e 7140. 1099. 3t2. 1.6926 O.tO«! 0.0059 -1««. 2235. -til». 

1 100.01 7ite. aesa. 1»2. -O.032» 0.011» -0.013« -1*9. 2299. -265«, 
91 e. -e. 11.70 «3ta. ma. 652. 1.6792 0.«««9 O.OIIt -189. 27»«. -918*. 

9 a«, ii asti. 222«. «92. -0.037« O.OIhl -0.027« -tea. 27»«, -09**. 
9« e. -0. 11.10 7979. 791. 191«. l.h«03 O.ltSO o.etai -t«. «37. -1*03. 

9 101.11 79T9. 791. 2910. -0.00«5 0.0092 -0.019» -99. 637 -2685. 
39 e. -0. n.a« «377. -19«. iaso. 1.262» -0.090« 0.0317 -9«. 117« -91*1. 

I «a.e« «177. -19«. laM. -0.0105 0.00** -0.01«! -9«. 1178. -11«1. 
3« a. -0. 11.»9 «Itt. -toi. 911. 1.20«« -0.0707 0.0190 -Itl. 2111 -h19T. 

9 100.17 «IM. -tei. 912. -0.0200 0.0111 -0.0111 1»3. 2101. -•187. 
9» t.ee -e. 12.0» ♦sae. 193«. 1200. 1.0«25 O.tOSI 0.0105 -198. 1190. -07». 

1 leo.aj 959e. 1919. 1200. -0.0305 O.OItl -0.023« -198. lose -»"%. 
3« t.ee -e. n.«i loot«. 1711, 1000. 1.9793 0.55»l 0.0311 -17«. art*. -9999. 

9 lee.io 100»«. 1711, laos. -0.0336 o.oito -0.0170 -170. 17««. -9«»t. 
it t.ee -e. n.ea 10«22. 292«. 1710. 1.1029 0.579 3 0.0290 -171 J»»2. -9781. > •a.e« ie«ii. 192«. 1T20. -0.0339 0,0125 -0.019« -171. 2t«2. -»r«l. 
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toia      II-6 

1019 

1030 

101L 

ton 

10S) 

MM 

10J3 

to» 

10JT 

10S1 

losa 

ioi)       n-7 

L0S9 

16» 17» 

163) 176) 

16)0 iwo 

16)3 1740 

1AU 17(W 

1)60 1690 

1)65 1613 

1)H 1685 

1600 169) 

1633 1710 

16*) 170) 

1)75 164) 

1)7) 1643 

DM 1660 

1560 16«0 

1)60 1680 

15?) 16» 

1660 

1669 

l«9 

1)«0 

1620 1660 

16» 1603 

1635 1613 

U» 0 

1315 0 

17« 0 

70     Not   lUcordBd 

"j8) Avar««* 

89.0 o.aiw 

o.iia? 

0,2JO) 

81.0 0.2238 

SO.) 0.2169 

81.0 0.31)9 

0.1110 

0.5101 

0.3094 

0,305) 

0.1064 

0.1138 

0.1118 

0.1116 

n o o.noo 

0   1069 

0.1079 

«1.0 0,1122 

O.JIH 

0  1139 

0,11)9 

0.1114 

0  1069 

»6.5 0,1081 

76.9 0)027 

0 0.0121 

0 0 01 T4 

0 0  0U8 

T««t 
r»int luo *•. M. 

1029 11-6 

1029 

LOM 

1031 

1032 

1031 

10» 

10J5 

1051 

10»        II.7 

fl 41. PM* BETA Q 1 1» T ,U nfiAG.u M,U CL (n C* sioe ^.u V*¥,Ü «OLL.U 
*VC V.NOH Cl'OS CO-OS f.*.QSC CV CM tRUIA Cv-wi CN.QiB CL»C9tl 

bQ 10.00 -0. 11.00 MO 52. 3U2. 1926. 2. 1947 C.6290 0.0249 -167. 2226. -6269. 
S 99.62 11052. 3162. 1926. -0.0292 0.0119 -0.0219 -147. 2226. -626 3, 

H l 12.00 -0. 11.90 11697. 3561. 1961. 2.26üe U.A993 O.U230 -to. 1931. -6619. 
9 100.02 11697. 3361. 1 i« 1. -0.001" C.0079 -O.C294 -10. 1991. -6*19. 

*2 lt.00 -0. 12.07 11903. 3622. 1*93, 2.319» 0.7066 0.026) ■ OS« 66. -6602. 
S 100.79 M903. 5627. 1693. 0.0191' 0.D003 -0.0222 102, 64. -6602, 

III 16.00 -0. 11.93 12167. 3792. 1067. 2.393» 0.76 9« 0.0)83 97. -2261, -1749, 
9 100.18 12167. 3792. IC67. 0.011) -0.0119 -0.0090 97. -2261. -1769. 

H 18.00 -0. 11.68 12266. 3960. -IMS« 2.66Ü3 0.7916 -0.0 2 60 -Bo. -9968. 2726. 
9 99. 19 12266. 3960. -11*9, -0.017.' -0.0106 0.0)62 -hr>. -9560, < <^4. 

»-9 -6.00 -0. 21.23 8689. 2B05. -1916. 0.9309 «.1.3096 -0.0169 101. 741. -6092, 
1 133.65 86B9. 2803. -1916. 0.011V 0.00 22 -0.0)17 101. 761. -6097. 

k4 0. -0. 21.27 10906. 2901. -1911. 1.1373 0.520 1 -0.0106 36. }**i. -9991. 
9 133.79 10106. 2901. -1911. 0,00«. 0.0061 -0.0)03 36. 1663. -3591. 

67 0. -0. 21. )0 9ii«.5. 1793. -3939. 1.0929 Di 1990 -0.0366 -6. 599, -1869. 
9 133.21 9665. 1795. -9939. -0.0006 (.,00 16 -0.0D96 -6 . 333, -1869. 

'.P 0. -0. 21,27 8806. 921. -6791. 0.9718 0. K 17 -0.0498 -122. 1377. -9091. 
9 MS.79 8606. VII, -4791, -0.0 199 0.0039 -0.0080 -122. 1377, -309). 

M 0. -0. 20.99 8172. 729, -6066. 0.9159 0.081 J -0.0679 -U. 1124. -6)72. 
9 152.T7 8172. 729. -6886. -0.00«! O.0C33 -0,0121 -72. 1)24. -6)72. 

SO 0. -0. 20,72 7962. 9-.5. -6120. 0,8969 0.0627 -0.06Ü4 -20. 479. -2577. 
9 131.99 7962. 993. -6120. -0.0022 0.0020 -0.007* -20. 479. -2577. 

91 6.00 -0. 21.06 11919. 5099. -11B2. l.32«i C.3693 -0.0119 93. 316. -6900. 
9 133.03 11919, 3005. -1182- 0.0106 0.0009 -0.0127 93. 316. -6300, 

■.2 6.00 -0. 21.16 12921. 3160. -1009. 1.699» 0.9910 -0.0098 7-,. 705, -3161. 
5 153.33 12921, 9160, -1009. 0.OOB5 0.0020 -O.OO'Jl 79. 705, -514). 

5) B.00 -0. 21,17 13010. 3318. 916, 1,9319 0.3679 O.O0B9 10. 538. -2489. 
9 193,69 13010. 3310. 916. 0.0022 0.00 15 -0.0O7T 2'  . 938, -2409, 

56 10.00 -0. 21.17 12610. 2707. -2862. 1.996« 0.3009 -0.0277 -369. -2)43, I061B. 
5 133,••9 12610. 2707. -2662, -0.0*.Ü9 -0.0062 0.0299 -949. -2143, 10610. 

99 12.00 -0. 20.7P 13666, 3079, -2611. 1.520) 0.36 72 -0,02 50 -296. -9847. ) )621. 
9 152.2« 19666, 3079. -2611. -0.0207 -0.0113 0.0936 -254. -9667. 11621. 

96 I'..00 -0. 20.79 16152, 9092. -9132, 1.6007 0.6335 -11.0507 -196. -3975. 9911. 
3 132.12 16192. 3832. -9132, -O.OIT6 -0.0109 0,0279 -196. -9575. 9311. 

97 -6.00 -8,0 20. va 0172. 7626. 163. 0.9162 0.9166 0.0016 -36. 9800, 1660. 
5 152.09 0172. 2020. 163. -0.0060 0.0)40 0.0068 -if-. 5800. 1460. 

9« 0. -t.o 21.33 10010. 2991. 672, 1.1026 0.3268 0.0069 96. 6867, 2646. 
9 153,9.3 10010. 2991. 672. 0.0106 0.0130 

0.3992 
0.0070 96, 6067. 2*66. 

5« 6.CO -0.0 21.39 11679. 9090. 2766. 1.2019 0.0263 -21. 6093. 7200. » 134, 11 IU79. 3090. 2 766. -0.0023 0,0138 0.0209 -21. 6859. 7200. 
60 6.00 -1.0 21.39 12690. 3216. 1627. 1.3897 0.3936 

0.0116 
0.0196 -9, 6011. 6697. 

5 131.99 12690. 3216. 1627, -0.0006 0.0)89 -3. 6011. A4«JT, 

61 1.00 -0.0 21.19 19*91. 3328. 2623. 1.9122 0.9686 a.ujtft* -67, 3031. 9665. 
9 133.SI 13699. 3328. 2623. -0.0092 0.0007 0.0277 -»7. 3031. 0665. 

t2 10.oo -0.0 21.06 U399, 3960. 9099. 1.4091. 0.3968 0.0699 34. 2076, 7295. 
3 135.09 16399. 5960. 9099. 0.006 ' 0.0060 0.02U9 96. 2076. 7299. 

61 12.00 •i.O 20.39 12090. 2879, 3T6. 1.6867 0.3821 0,0090 -369, -1306. 19090. 
5 130.03 12090. 2879. 97b. -0.0398 -0,0050 0.0969 -9*9. -190«. 19090 

66 lb.00 -«.0 20.99 13696. 3690. 660. 1.95V 0.M6T 0.OO63 -378, -200. I8T09. 
9 132.72 13696. 9690. 660. -«.0629 -0.0906 0.0963 -378. -200. 10 70 5. 

1 0. -0. 1.00 1636. -199. -1671. 9.3710 -0,3739 -0.5629 -1263. -8819. 69234. 
10 o. 1636. -IS». -i*Tl. -2.9189 -0.939r 2.9927 - I<«3. -•«13. mvdSh, 
i 0. -0. 1.00 2237. -2*0. -2200. 9.2907 -0.6299 -0.6930 -1271. -8360. 95T09. 
»0 0. 2297. -268. -2208. -2.9829 -0.9007 9.3899 -1271, -8360. 95T09. 
5 0. -0. 1.00 9136. -587, -9600. 7.9606 -0.9093 -0.6993 -13»2. -7»*9. •<•«>. 
10 0. 9136. -907. -3b08. -3.1273 -0.4479 3.80'7 -1332, -7569. 42469. 
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tw Ml« ut« ■ua L.II L«rt 4lI4i • 14U          T.U •«n. . un       «IAI 
•1 "» "r h tm | fc                ' •l to. 74         4 

Ml          'jB «MfM» 
im ifM •H. »•» OH- ••o-       •«•■      »w- »4 •r       l «nt      t UM 

ioi.      ii-r 4 1100 mo 0 0 0 o        or»          )o 30.00 «i ■»t   «....rd.d 0.041« 4/« 

tmt 3 1310 1330 •i 44.0           41.0 0.0)10 

urn 4 4.0. M.O. •l . 
10» 7 0 1100 80 0               »4.0 0.0404 

MM 4 0 1)30 40 0                79.0 0.0113 

1041 4 0 1441 40 0                46.0 

10« 10 1443 1710 71 84.0           43.0 0.1171 

10M 11 1443 1710 71 44.3 0.1173 

10M 11 1443 1700 74 0.1144 

1041 1) 1440 1440 73 0.1141 

1044 14 1443 1443 77 0.110« 

104> 13 1490 '• 0.1101 

1044 14 1490 n 0.1101 

1044 17 1770 40 83.0 0.1134 

1070 14 174) 40 0.1161 

1011 14 14)3 171) • 1 0.1144 

1011 ID 1ft)) 176) 4] «7.0 0.1174 

10» 11 1430 81 0,114] 

101» 11 •1 0,1141 

101) 11 4» 0  1103 

107«         11.I 16)0 1670 0 0 0 o         or»          so 19,91 69 M.O           41.) 0  347 N/A 

1077 1443 164) 0 0 0 0 71 46  ) 0.36« 

1074 164) 144) 10 20 70 70 71 46.) 0.367 

1079 16») 1)0) 39 1) )) 1) 7) 43.0 0.))4 

1040 169) 170) *0 40 40 -0 »« 0   1)9 

1001 W10 171) 6) 4) 4) .1 7) 0.338 

1041 1610 W10 0 0 0 0 76               43.0            74.0 0.336 

104] 16)0 1440 0 0 0 0 77                 45,0             77.0 0.364 

T«ft 
P*l*t         KM 47 4L4H* 0174 0 UM.U D«4C,U «.u CL CO CM sioe r.u VAM.U ■OLL.U 

ttm.           M. 4VS »■«id" C1.40S CO.QS C».«JC CT CN C40LL CV.01 CN.03B CL.03« 

10)4        It-7 4 -0. 1.00 1240. -»1. -14 3». 5.1»»« -0.11»» -0.500» -485. -7177, 1«401. 
10 0. 2244. -»4. -243». -1.1127 -0.414] 1.7«72 -•85. -7177. 19»0 3. 

1037 5 -0. 1.00 4244. -245. -4515. 9.966; "0.9741 -0.4205 -1107. -7051. »078«. 
10 0. 4244. -245. -4525. -1.0470 -0.4771 2.»7»1 -1107 -7851. »07«9. 

1031 4 -0. 1.00 9429. -241. -4407. 12.7296 -0.4202 -1.1721 -•2». -5102. 21142. 
10 0. 5429. -144. -4407. -1.9346 -0.1141 1.4044 -02». -5102. 21142. 

1034 7 -0. 1.00 1244. -31. -1»77. 2.9718 -5-0885 -0.4054 -104. -1157. -9515. 
10 0. 1244. -10. -1»T7, -0.2496 -0.0701 -0.1154 -104. -1117. -552 5, 

1060 4 -0. 1.00 1997, -50. -281». 4.4875 -0.0704 -0.5774 2»4. 1121. -2140«, 
10 0. 1»»7. -W. -2416. 0.441.1 0.128« -1.4224 2«4. 2121. -1940», 

10« 4 -0. 1.00 2001. -1«. -4147. 4.743« -0.0851 -0.85S1 -002. -742». 4444, 
10 0. 2041. -94. -4 147. -l.40ie -1.4512 0.40S1 -802. -7»24. 4444, 

1041 10 -0. 10.44 44 70. 1254. 422. 1.0147 0.4417 0.0134 141. 5148, -11911, 
10 «9.41 0470. 2254. 022. 0.0345 0.0287 -0.0440 141. 5148, -11521, 

1043 n -0. 11.91 0574. 2114. 824. 1.4483 C.45»4 0.0142 133. »947, 9»4«. 
10 100.14 • 974. 2914. 824. 0.0243 0.0252 0,0102 133. 4947, 1449, 

MM il -0. 11.41 4044. 2122. 2510. 1.4101 0.449I 0.0449 199. 1459. 21749, 
10 »4.09 4044. 2122. 2510. 0.0402 0.0191 0.119« 1»». 145«, 21745. 

loas 11 -0. 11.41 7794. 2117. 9014. 1.5481 0.4646 0.0999 228, 9»42. -41105. 
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100.)5 9010. 2665. 6159. -0,0 50 7 0.0163 -0,0136 -259. 5207. -2721. 
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r«i«t       Lad ll|ht        Lall ». Bllhi ■ lBhl 

lltl 

11« 

1U4 

11«) 

11» 

11" 

tiu 
11«« 

UM 

USl 

nil 

im 

UM 

115) 

11» 

11)1 

11» 

ID» 

UM 

1141 

11U 

HI] 

uu 
116) 

UU 

U6; 

1615 1770 

165) 1725 

1660 1680 

1670 1710 

mo 1640 

152) 161) 

1)40 1600 

15*0 1600 

1)75 1600 

L9U 1600 

t510 1570 

UK 1)75 

IS» 1650 

1520 1640 

LS40 1650 

1560 K43 

«540 164) 

1») IM.1! 

1560 164) 

1)70 IUO 

!■.«} -1660 

UU UU 

1650 1640 

It» tMO 

16)0 163) 

1745 0 

1 ! Ml o 

1770 0 

"JU 
V',., 

67.4 6)0 0.2205 

BJ.O o.ffa)) 
80 0 0.2265 

79.6 0.22)0 

65.0 62.0 0.11)0 

61   7 0.1190 

61.) 0.317S 

61.0 0.)160 

60 ) 0.)1I0 

0.311) 

O.JtM 

o.iuo 
76.) 0.1170 

7J.0 0-315) 

77.0 0)120 

81.0 0.3895 

76.0 0)930 

82.0 0.)915 

0.189) 

0,1680 

0.1615 

76.0 0)900 

0 )S)5 

0)815 

0,)«40 

«9.0 0 o mo 
69.0 0 0   JWO 

H'y   0 0 0   15)0 

IKO 

UM 

11»J 

11») 

IIM 

Ut) 

1U« 

IM 

IMI 

IW» 

U» 

1151 

11)2 

115) 

11)4 

11)5 

115» 

1157 

115» 

US» 

u«o 
lltl 

Utl 
11» 

11«* 

11») 

UM 

U» 

4LPM« 

13.00 

14.00 

16.00 

14.00 

-4.00 

4.00 

a.oo 

17.00 

14.00 

I».00 

-4.00 

4.00 

6.00 

«.00 

10.00 

Q UF7.U 0"*b.U MtU Cl CO o SIDE   F.U TAh.U ROLL.U 
V.NON CL-OS CO-OS CH-bSC CV CM C*0Ll cv-os CN-QSB CL-OSB 

ll.»0 9998. S0S3. 9267, 1.97S. v.5985 0.I6C2 -MB. 2285. -2805. 
100.07 9996. 5033. 9287, -0.0232 0.017 -0.0)43 -)16. 2284. -2604. 
12.Dl 10326. SS47. 9t)67. 2.0182 W6442 0. 1449 -106. 1594. -2254. 

100.it 10326. 5347. 9C6r. -O.02U6 C.008I -O.'l14 -106. 1494. -2255. 
n.«r 10612. 3461. 4476. 2.0no7 0.67B7 0.1/767 -62. -1149. -18*.. 

100.34 10612. 346 1. 4»76. -0.0122 -U.UÜ48 -0.00C9 -62. -1149. -18f. 
12.09 It 126. sroe. -7)0. 2.160 6 0.7200 -0,C)20 15. -2492. fl05. 

100.83 11126. 3T0B. -710. 0.003 -O.&ISO 0.0040 IS. -2492. 805. 
20.87 6091. 2462. 7*31. 0.6HS2 ^.286) O.0T4I -55, 179Ö. -5689. 

132.kB 6091. 2462. rsaii -0.0:0; 0.0042 -0.0)72 -55. 1790. -4689. 
21. IT 7678. 24r3. 8642. 0.6411 0.2842 0,0636 -61. 22U. -4746, 

US.HS 7678. 2473. 6642. -o.oc*ri .?.0ti64 -0.1.U4 -64. 22)4. -4746. 
2ü.ei 6646. 1441. 79«3. 0.750^ U.1637 0.0764 -i2. t432. -3904. 

»32.30 6646. U4I. 7963. -o.or.49 O.U04 2 -CO 114 -'>2. 145;. -5905. 
21.2% 4575. 707. 7ves. 0.6I4P core) 0.^771 -214. 262C. -4274. 

US.«9 4474. 707. 7905. -0.0236 B.OOTi -O.C)22 -214. 262^. -4274. 
20.72 4122. «.Al. r295. 0.460«. &.0422 0.0723 -)44, t8S2. -1325, 

Ul.«9 4)22. 461. 7294. -0.0164 0.0044 -0.0039 -144. 1852. -1325. 
21.02 >«eD2. 302. 6M3. 0.436) 0.05)7 0.0667 

-0.0054 
-61   . ir.9e. -1913. 

U2.97 Ne02. 302. t«33. -0.006? 0.00 32 -6U. 1096. -191S. 
20.04 92TI.. 2436, 9080. 1.044 1 (.2BS7 0,0894 -36. 1482. -3061. 

U2.K2 9271.. 24SB. 9060, -0.004 1 0.0046 -0,0069 - 1ft. )482. -S06S. 
21.19 I lit 14. 2704. 9146. 1.2642 3.2994 0.0866 -)16. 200. . -132. 

133.41 11414. 2704. 9146. -0.0129 O.Ü047 -0.0004 -116. 200w -132. 
21. U 11819. 2460. 6301. ).S126 0.264S U.0612 -306. -1221. 5344. 

US.33 1)619, 2460. 6 501. -0.034 -C.0034 0.0144 -306. -1221. 4344. 
20.89 12349. SI4S. ^b3. I.369C ?.344) 0.0446 -274. -1484. 7441. 

U2.4it 12349. 3143. 5'.62. -0.03i;B -0,0046 0,0219 -274. -15B4. .7441. 
20.70 12926, 3761, 4374. 1.466 0.4266 0,0434 -179. -599 1. 9509. 

IS1.9S 12926, 3761. 4374. -0.U2Ü « -0.0114 0.0279 -179. -3891. 9409, 
32.77 6063, 5287, 6926. 0.493' 0.2344 0.0434 -«.7. 194-. -7632. 

166.02 6663. 3267, 6926. -0.0C34 0.0036 -0.0142 -47. 194v, -7632, 
32.62 7T06. 2378, 144T. C.4446 0,17)) 0.0091 -360. 545. 2472. 

164.63 not,. 2378. 1447. -0.OB59 0.00)0 0.004« -360. 545, 2572. 
32.70 8449, 2162. 6142. 0.6)3B U.)442 0.0364 -1)3. 1946, -5452. 

us.es 8S49, 2162. 6142. -0.008 1 0.0036 ■0.1)101 -)13. 1946. -5452. 
32.91 r4i). 1433. 6139. 0.4267 0.1022 0,0377 -)49. 2754. -3739. 

166.36 74 11. 1433. 6:39. -0.0))4 0.0051 
0,0««1 

-0.0069 -159. 2754. -3759, 
32.(19 6866, 1234. 4843. 0.4901 0.0302 -91. 1517. -4267. 

166.St 6666, )234. 4843. -0.0063 0.0026 -0,0079 -91. )5)7. -4267. 
si,re 6)10, 9r4. 4405, 0.441) 0.07)9 0.0291 -49. 726. -255T. 

163.k9 61)0, 974. 4405. -0.0036 0.00)4 -0.0049 -49. 728. -2557. 
52.64 )024e. 2284. 2123, 0.7330 0. 1633 0.0)33 -366. 1426. 5421. 

166,21 )02 48. 2265. 2)23. -0.0276 0,0026 0.0100 -366. 142«. 5421. 
32.69 )149J. 220S, 1862. 0.8202 0.1575 0.0)16 -29«. 1089. S64 1. 

166.31 1)491, 2203. 1862. -COS',! 0.0020 0.0067 -296. 1089. 364). 
32.B4 12586, 2480. 1899. 0.6994 0.1TT5 0.01)9 -2«8. 1237. 4676. 

166.21 12586, 24B0. 1899. -0.02C6 0.0023 0.0087 -20«. 123?. 4678. 
32.66 13888, 2ros. -     4216, 0,9983 Ü.1943 0.0265 -233- 318. 7054. 

164,Tl 13886. 2r03, 42)6. -0.0168 0.0006 0.0)31 -233. 3)8. 7054. 
32.30 5928, 2345, 4800. 0.4309 0.1704 O.C305 -721. 365 1. 17419, 

164.81 592«, 2545, 4*00. -0.053) 0.0069 0.0530 -731. S6S). 17519. 
SS.00 i410. 1654. 4283. 0.3924 0.1177 0.026« -592. 5032. 15706. 

166.60 5410, 1644. 4283. -0.0421 0.0095 0.0269 -592. 5032. 15706. 
32.5» •i«S9, 1150. 2724. 0,3561 o.oeso 0.0172 -420. 6516. 14017, 

164.«4 4939. 1150. 2724. -0,0S03 0.0122 0.0262 -420. 651«. U017. 
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ratal 
•f 

turn 

UM      ix-f 

Lit« 

1170 

1171 

U71 

1173 

117* 

1175 

an 
1177 

1171 

117» 

Uli 

UBI 

UB] 11-10 

11B4 

11» 

UH 

I1B7 

IXU 
ue«       n-ii 
UM 

Ll«l 

un 
u« 
UN 
un 

Ult 

h 

17a) 

l SOI 

1713 

1740 

1773 

1M0 

IBIS 

1713 

1713 

ifH 
1S03 

1B10 

IBBO 

U8^ 

LB33 

Ktgki 

V ■m 
s L.fl Ulkt lltkt 

1620 

mo 

22'Q 

ISVQ 

1110 

mo 
If-JO 

1B10 

070 

3190 

!:-0 

T» 

•r 1 Ml 1 UM 

• 7 (t.O 0 0.J4OO 

•7 O.MftO 

«> 0  17» 

O.lftft« 

0.1770 

0,17» 

0  17ftO 

H 0.11» 

*> 0.I1M 

" Oil» 

0 MM 

0.»M 

O.IMO 

o.u» 
aB.3 O.UiO 

9ft 0 fte ü 0 

ft* 73.0 

m ■1.0 

n •3,3 

n n.« 
;« «.0 

»ft 0 »ft.6 0 

hi m »....r.(.rt 

n 
n 
» 

lift«     II'« 

lift« 

1170 

1171 

U7I 

1171 

117» 

117! 

Ill« 

1117 

117« 

1171 

IUO 

1111 

OH 
11«)        11-10 

UH 

11« 

Uftft 

1117 

UM 
mi      n-u 
u» 
UH 
UM 

un 
UM 

UH 

10 ft 
10 ft 
10 

7 
10 

a LIFI.U P»*(.,U H.U CL to C« SIDE    F,<j VAH,U ROLLftl 
V.NON CL'QS CO-OS CH-USC LV is CROtl cv-cs CN>gsa ;L-0S8 

52.kr kftsa. 1038. 2711. 0.3368 3.07k3 o.cm -275. 59ki. III8I. 
lft%.2S kftsa. 1028. 3Mt. -0.0199 '.Olli 0.0209 -275. S«k3. 11181. 
12, SI k2k6. 926. 2v6k. o. jcse C.066^ 0.0130 -178. 525k. ek68. 

IftS.lk k3ke. 926, 2   6k. -0,0I2B 0.0098 0.0158 -178. 525k. 6668. 
20.22 k6l6. 177k, kr22. 0.536) 0.2060 O.Ok79 -6kS. 815. 1*9«0. 

MO.HO kftia. 177k. k722. -O.Ofkf. 0.002k 0.0511 -6kS. eis. I*»90. 
20.9) k2SS, 976. k2k3. 0,k778 0.1095 O.Okl* -537. ka*«. I55T9. 

tS2.ftO k25S. 976. k7k3. -0.060* 0.0lk2 O.C39S ~53T. ka69. I55T9. 
20.OS 3526. kl9. kl95. 0.^129 T.0k9l 0.0k3« -k29. 72B9. I17k0. 

13«.Ok 3526. kl9. kl95. -0.05C2 /.a221 3.C33» -k29. 7289. 117k0. 
20.6) 32kO. 397. 3663. 0.365'. c.okke 0.0361 -3ek, 76k7. 921k. 

133.30 32kO. 397. SA63. -0.>)k3k 0.0223 0.C269 -3ek. r«k7. 921k. 
20.95 3012. 329. 3067. 0.3376 U.0369 O.L300 -286. 73«0. 6k86. 

132.72 30)2, 329. 3?67. -0.032t 0.021k 0.0)88 -2a6. 7360. 6683. 
II.a* 3797. 1381. 37kk. 0.7517 0.2536 O.OBbB -5kö. )9k. 15027. 
99.8* 3797, 1281. 37kk. -0.1069 O.JJlf) 3.0770 -5k0. )9k. 15037, 
12.13 3k56. 37k. 3601. 0.6690 C.072k 0.0609 -k52. k515. 16721, 

IOC.99 3k56, 37k. 3601. -0.0870 .0226 0.0 7 38 -k52. kSlS. Ik72t, 
11.78 2628. -UO. 3k2B. 0.5237 -0.0278 O,0S97 -372. a22k. 9085. 
99.5k 2628. -IkO. 3k2a. -0.07k2 0.0k2k 0.0k69 -372. 822k. 9085. 
ii.ak 2206. -20k. 33B5. 0.k37i. -1.0k05 0.0587 -k2a. 9369. 6667. 
99.78 2206. -20k. 331)5. -o.oak« .'.Ok 81 O.03S2 -k2a. 9369. 6867. 
II. a« 1956. -3ke. 3605. 0.3872 -0.0k90 o.otes -313. 8881. 5550. 
99.86 1956. -2kH. 2e0S. -0.062 O.ukSS 0.028k -313. 888). 5550. 
s.ik 321k. 756, 136k. I.^MI 0.3kSe O.05k5 -269. -1626. I63TS. 

65,72 32U. 756. 136k. -0,1231 -.'.0192 0.)936 -269. -1626. 163T5. 
s.ai 2*02. -283. 3396, 1.05CM -0.llk3 0.1198 -211. 5067. 11780. 

69.93 2602. -283. 3396. -0.085) 0.0530 0,1232 -21 1. 5067. 11760. 
5.62 1250. -kk8. 2979. 0.5223 -Ö.1873 0.1088 -27k. aiio. 6191. 

«8.75 1350. -kk8. 29T9. -O.llkS :.087T O.ukSB -27k. 8110. k19l. 

1.00 1169. 19. -1208. 2.7k37 0.0k39 -0.2k79 -17. 6S. -126C3. 
0. 11*9, 19. -i3oa. -0.0389 O.OOkQ -0.7660 -17. 65. -12*03. 
1.00 IT15. -a*. k9D. k,02Sk -0.2028 O.IOQS -). -26k. -158kk. 
0. 1715. -86. k90. -0.0023 -C.0I60 -0.9631 -1. -26k. -I58kk, 
1.00 2253. -Ik7, 2t9Q. 5.287' -0.3kka 0.k288 Ik. -37k. -I95k8. 
0. 3353. -Ik7. 3090. 0.0332 -C'.0I66 -1.1B82 Ik. -27k. -I«5k8. 
I.UO 2928. -78. -293. 6,8732 -..1837 -0.0600 6. 9k. -2k3k2. 
0. 2928. -78. -J92. O.CIk« 0.005T -1.kT9S 6. 9k. -3k3k2. 
1.00 kS62. 56. -6u06. 1O.T099 0.132k -1.3925 80. 636. -3*kS*. 
0. 11562. Sd. -6006. 0.187 C.0265 -3.31S9 80. 636. -3*65*. 
1.00 5702. 102, -7812. 13.5718 0.2k06 -1.6031 112. SST. -65566. 
0. 5782. 103. -7812. 0.2635 0.032* -3,7696 112. 537. -655««. 
1,00 1200. -10, -1583. 2.6169 -0.0257 -0.321.6 3. -3^k, -6637. 
0. 1200. -10. -1582. 0.0019 -0.01*0 -o.sisa J. -26k, -8637. 
1.00 1776. -0. -2579. k.l69C -0.0011 -0.5391 2. ■  IT«. -12051. 
0. ITT*. -0. -2579. 0.0056 -0.0)09 -0.7325 2. -IT«. -U051. 
1.00 233*. 19. -3117. S.kOkS o.OkSi -0.6395 26. -82. -1*069. 
0. 233*. 19. -3117. 0.061«. -0.OO50 •0.977« 2*. -82. -1*00«, 
1.00 207*. 38. -k2*0. 6.7*21 o.o*ka -O.BTkl 33. -klS. -2023«, 
0. 2876. 28. -k360. 0.0783 -0.0252 -1.2302 33. -klS. -20239, 
1.00 k»«. IB, -6506. 10.TTk6 0.065k -1.3350 «5. -ku. -33167, 
0. kS90. 26, -650*. 0.2237 -0.002k -2.0U0 «5. -kO. -3316T. 
1.00 5870. S3. -8k3k. 13.7803 0,19k« -1.730T IkO. 792. -63369. 
0. S8T0. 83. -Ok3k. 0.3285 0,017« -2,«3k« IkO. 292. -63369. 
1.00 52k5. 99. -7503. 12.3127 A.231S -1,SS9S «k. k38. -6078«. 
0. S2kS. 99. -T503. 0.2197 0.026* -3.6795 9k. 638. -6078«. 
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UM 

tin 
u» 

UM 

IK» 

MM 

1K1 

110J 

I to» 

1101 

1»» 

I»! 

IMt 

IKJt 

1110 

1111 

Uli 

HI) 

uu 

1115 

uu 
ta» 

1111 

lit] 

P*t«c 
•f 

ktsht 

■ m 

1 IU0 0 

2 UH 

3 1713 

4 100D 

S ]1»S 

6 SI» 

7 0 UM 

1 1J9) 

f 1600 

iO ISO) 

u 11?) 

u 1410 

13 161) 

U 1110 1340 

11 1170 147) 

u 17JS ISl) 

17 IM) IT40 

l« 164) IJ40 

1« 1641 171) 

20 1640 1713 

11 IB60 17)0 

11 16M 1740 

1) 16)1 1740 

M 1610 17)1 

is 1640 1740 

>ft 1611 ID) 

17 1640 17)0 

IB 11W Ltn 

. Ilfht 

Ml. D... "-■ Ml 

B«r«. 
In, 
Hi "r 

Laft 

i tm 

ll.ht 

"JOI 

I  KPH 

Aw«r«t« 

*/«* 
10.40 73,0 

62.u 

M.I 

0 0 n/A 

91.) 0.01)1 

M.O 0.0190 

98  1 0.0107 

0 6)-0 0 

74.) 

BO.O 

81.0 0.0146 

91.0 0.0116 

93.0 0.0117 

91.) 0 

73.0 69  4 0 

BM 77.) 0.0119 

90  1 86  0 0.0148 

87.0 84.0 0.14)1 

0.1461 

0.1461 

87   1 0.1461 

87.0 84.) 0.1177 

0.1191 

0.1191 

0.1100 

86.) 0.1920 

0,293) 

0.19)4 

7J.0 >6.0 0  3660 

1196 

1197 

11911 

1199 

1100 

IMt 

IM9 

uos 

1!0I 

120» 

l»t 

1210 

mi 
■2.1 

UU 

III» 

12H 

121« 

1117 

1122 

1211 

PI ALPHA RET« Q UM.U DRAO^U M.U Cl CO CM HOC   F,U YAhtU «OLL.U 
*wc V.NO* CL*05 C0*0) CN*Q5C Ct CM CROLL CV'fli CN-OSB CfOSB 

1 0. -o. 1.00 1277. -151. -923. 2.9972 -0.3549 -0. 1893 -27. 1421. 9271, 
10 0. 1277. -151. -92,*. -0.0631 0.OÖ64 0.5635 -27. 1431. 9271. 
1 0. -0. 1. 00 1970. -342. -2U00. 4.64bl -0.567) -0.4K5 -SB. 2167. 13899. 
10 0. 1979. -2*2. -2C0Ü. -0.1)5? 0. 1317 0.6446 -58. 2167. 13B99. 
a 0. -0, 0.28 2975. -365. -3ftoe. 24.850 -3.C454 -2.6348 -92. 5286. 21256. 
10 15.37 2975. -)65. -3608. -a.76bf 0.7108 4.5977 -92. 3286. 21256. * 0. -0. 1.00 -no. -499. -4618. 9.6479 -1.1718 -0.94 77 -212. 4445, 29344. 
10 0. 41 10. -499. -461B. -0.496V 0.2702 1.7936 -212. 4445. 29S44. 
5 0. -0. 0.26 5406. -675. -5.U5. 48.5043 -6.0531 -4. 1667 -241. 5571, 38457. 
10 It.83 5406. -675. -5315. -3.164 1 1.2943 8.9344 -241. 5571, 3B4S7. * 0. -0. 0.41 5461. -658. -5P36. 31.4997 -).79 3C -2.9424 -243. 5448. 3BB37. 
ID 18.S0 546). -658. -SP)6. -l.4v21 C.8137 5.80C5 -243. 5446. 38837. 
? 0. -0. V.00 1210. -6. -510. 2.041 J -o.oisa -0.06)5 -2. -119. -7697. 
to 0. 1210. -t. -310. -0.0039 -0.0072 -0.4679 -3. -119. -7697. 
e 0. -0. t .00 1766. -38. -1443. 4. 146'i -0.Ü9O1 -0.2960 9. -401. -12012. 
10 0. 1766. -58. -1443. 0.C214 -C.0245 -0.7301 9, -4C1. -12012. 
1 0. -0> 1.00 2249. 5. -2908. 5.27B9 0.0118 -0.5966 24. -278. -15862. 
10 0. 2249. 5. -2<iOB, 0.0569 -0.0169 -0.9641 34. -276. -15862. 

It, 0. -c. -. on 2863. -22. -3167. 6.721 1 -0.0524 -p.6499 27. - 129. -2009?. 
1C c. 2663. -22. -316?. 0.0637 -0.CÜ79 - 1.2213 27. -129. -20092. 

11 0. -0. 1.00 4566. 61. -6494. 10.716) t.1431 -1.3326 92. 618. -33027. 
10 0. 4566. 61, -64 94. 0.2169 0.0376 -2.0075 V2. 618. -33027. 

17 0. -o. 1.00 51)7. 25, -6615. 12.0592 0.058C -1.3984 106. 144. -36519. 
10 0. 5137, 25. -6B15. 0.24V. 0.ÜO8B -2.2197 106. 144. -36519. 

11 0. -0. 1.00 5963. 105, -8IB6. 13.994 b 0.2456 -1.6797 125. 260. -42581. 
10 0. 5962. 105. -8186. 0.3941 C.0170 -2,5Be3 125. 280. -4258). 

1 h 0. -0. 1.00 2449. -73, -3642, 5,7493 -^.1707 -0.5831 -37. 890. -1248. 
10 0. 2449, -M. -2642, -0,067 1 3.C541 -0.0759 -37. 890. -1248. 

19 0. -o.. 1.00 )639. -204. -4261, 8,5163 -0.4783 -0.B743 -40. 1959. -1562. 
10 0. 5639. -204. -4361. -0.094 1 0.1191 -0.0638 -4M. 1959. -1362. 

16 0. --0. 0.26 5723. -420. -6849. 47.8055 -3.5105 -5.0012 -122. 3591. -1537, 
10 15.37 5723. -420. -6849. -1.0325 0.7766 -0,3335 -122. 3591. -1537. 

11 0. -0. 5.1.3 7057. 1627. 1'.T6. 3.0b2v 0.7039 0.0 5 58 -US, 2205. -923. 
10 67.56 7057. 1627. 1476. -0.0469 0.0247 -0.01C3 -113. 2205. -923. 

le 0. -4.0 5.%3 7046. 1(86», *-470. 3.0462 0.7202 0.0178 1. 1839. -351, 
10 67.56 7046. 1665, 4 70. O.OCU'J 0.0206 -0.0039 1, 1B39. -351. 

i« 0. -8.0 5.33 6998. 1665. -565. 3.082'. 0.7332 -0.0217 156. 1619. 506, 
»0 66.95 6998. 1665, -565. O.OtB'j 0.0185 0.00 58 156. 1619. 506, 

iO 0. -12.0 5.33 7027. 1682. -622. 3.0952 0.7410 -0.023« 148. 2153. 1679. 
10 66.95 7027. 1682. -622. 0.O65I 0.0246 0,0191 148. 2153. 1679. 

71 0. -0. 11, «7 8624. 2519. 473, 1.69K 0.4959 0.0081 -67. 3410. -4149. 
10 100.35 8624. 2519. 473. -O.017C P . 0 1 7 3 -0.0211 -67. 3410, -4149. 

22 0. -ii.O 11.97 8599. 2520. 616. 1.686J 0.4941 O.O106 -160. 5023. -2220. 
10 100.35 «599. 2520. 616. -0.0311 0.0255 -0,0113 -160. 5023. -2220, 

23 0. -8.0 12.03 8550. 2474. 722. 1.6684 0.4828 0.0123 -*7. 5295. 2054. 
10 100.59 0550. 2474, 722. -0.0092 0.0268 0.0104 -47. 5295. 2054, 

2« 0. -12.0 11.89 8360. 2525, -596. I.6S11 B.ltfM -0.0068 105. 5410. 4T04, 
10 »9.98 8360, 2525, -396. 0.0207 0.0277 0.0241 105. 5410. 4704, 

M 0. -0, 20.03 11064. 3291, -900. 1.246H 0.3708 -0.0089 -45. 3864. -2259, 
10 152.36 11064. 3291. -900. -0.0051 C,0113 -0.0066 -45. 3864, -2259. 

26 0. -».0 20.97 11215. 3525. -2335. 1.2552 0.3721 -0.0228 «a« 6175. 1020. 
10 132.82 11215. 3325, -2335. 0.0053 0.0179 0.0030 48. 6175. 1020. 

27 0. -a.o 20.95 11038. 5324. -2127. 1.2365 0,3724 -0.0206 278. 6990. 2402. 
»0 132.75 11038. S524, -2127, 0.0311 0.0203 O.O0T0 278. 6990. 2402. 

26 0. -0. 20.01 7792. 2**3, -7338. 0.8769 ".2756 -0.0724 374, 1112, -8877. 
10 132.30 7792. 2443, -7338. 0.0422 0.0032 -0.0259 574. 1112, -8877. 
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i» 0. -•.0 20.00 7923. MSI. -7602. 0.0902 0.2753 -J.0727 52). 296 7. -650;. 
10 132.11 7»25. 7651. -7k02. 0.030k 0.000t -0.0191 52.". 29k7. -650.'. 

ID 0. -i.O 20.»» 7»0«. 2500. -7571. O.Oit« 0.20O3 -0.07.2 715. 5(196. -5177. 
»0 132.09 T»0». 2500. -7571. 0.0002 O.OUO -0.0150 715. 5096. -5177. 
1 -».00 -0. l.tt t»k3. IklO. 930. 1.0717 0.0033 0.0359 -9k. 1105. -2051. 
i tT.Ol «»»!. IkIC. V50. -O.Okf1 .0123 -0.O227 -9k 1105. -2031. 

1 0. -0. S.Oi 7272. 1667. 7»k. 5.1611 J.7700 0.O321 -6k. 1135. -133T. 
5 «1.11 7272. 1667. 7»k. -0.0290 il .«IM -0.0160 -6k. 1135. -1337. 

S 0. -0. 1.31 • 162. -223. 2307. J.7007 -0.a»S5 0.0971 -02. 1995. -2311. 
1 ti.lt t3t2. -225. 23(,7. -O.Olkl J.C220 -O.J25k -02. 1995. -2311. 

h 0. -0. 3.33 3303. -1201. 201t. 2.37li -   .3t62 0.1092 -155 1»2B. -2603. 
1 tt.03 3303. -1201. 201t. -O.0tB> 11.0220 -0.12«! -155. 192(. -2k01. 

1 t.oo -0. 3.21 75k«. 2021. »5. !.30t1 .»063 0.0017 -91 . K39. -Ikkt. 
5 tt.l« 73«0. 2021. »5. -O.Oktv J.UI2I -0.11160 -91 . K39. -1666. 

1 • .00 -0. 3.10 r»73. 2kl3. -615. 3.071 1.1112 -0.0216 -30. 12S:,. -1902. 
i 65. »7 7»7S. 2kl3. -615. -0.0177 ü.ulk? -0.    .65 -50. 123  . -1902. 

7 10.00 -0. i.oa 0153. 25»3. -201. 3,769 1 1.1987 -0.00(1 -90. 1019. lil. 
5 03.33 0133. 2S<3. -201. -0.065- . .0210 0.0022 -»«. Ii19. 103. • 11.00 -0. 3.23 Otkt. 2026. -337. 3.7001 1.^6 »6 -O.ülkü -22. 12(2. -2307. 
5 tt.3t Okkt. 2026. -317. -0.0097 O.OUO -0.02tt -22. 1202. -2307. 

9 u.oo -0. 3.33 • 66k. 100». -632. 3.01tl l.lt.t -0.017k 3. 1«53. -35«». 
5 tt.9S •6tk. 500», -652. 0.0011 -.0166 -0.03(6 i 1655. -3300. 

10 lt.00 -0. 3.U • 73k. 3307. -ICtl. 3.»»19 1.3117 -O.Ok25 -12. Ikk), -11«l. 
•t t5.72 • 73k. 5107. -1061. -0.0057 9.0171 -0.01kl -12. Ikkl. -It»l. 

II -•.00 -0.0 3.U tut. 137k. -720. 2.»19l J.62ro -0.0291 215. kOI. ROT. 
5 11.72 6106. 137k. -720. 0.I07J ..0060 0.0103 235. kOI. 067. 

11 0. -0.0 3.33 7003. 1710. -1   57. 3.00k6 o.7566 -0.0607 212. 279. 536. 
5 tt.«3 7003. 1710. -1.57. 0.0»lk ^.0032 U.006I 212. 279. 53«. 

1) • .DO -0.0 3.0i 7553. H»5. -107t. 3.k»IM ..»222 -0.0635 -». 1591. 2672. 
1 65.15 7353. H»5. -1076. -O.0Jk2 l.0191 0.0296 -». 1591. 2672. 

1» t.oo -a.o 5.1« 0030, 2305. -03«. 3.0705 1.0901 -0.0333 -107. Ik23. -». 
5 «5.72 0030. 2305. -•3«. -O.ÜkB7 0.016» -0.0001 -107. Ik25. -». 

19 10.00 •0.0 5.1t 0200. 2662. -1   «t. 1.7J«« I.2C31 -O.Okll -63. lk»l. -1161. 
S tt.O« 0200. 2662. -1   «t. -0.020a ..0172 -0.0136 -63. Ikt7. -1161. 

u 12.00 -0.0 3.1» 0302, 2i»t. -1511. 3.7791 i.3m -0.03»i -75. lOkO. -022. 
s tt.O« • 5t2. 2Mk. -1511. -0.0116 0.0215 -0.0096 -75. lOkO. -022. 

17 u.oo -i.O 5.»» i7t7. 115«. -101«. 1.752k 1.3317 -0.06M -77. 2317. 1106. 
i • 7.01 • 767. 1150. 

Ilk«. 
-lil«. -0.0111 9.0257 0.0U5 -77, 2317. 1306. 

11 11.00 -0.0 5.H •toi. -mc 3.»23k 1.5133 -0.0k9. -105. 2U7(. -176. 
1 6t.00 itil. 11k«. -1250, -0.067- 0.02kl -O.OOkk -105. 2070. -176. 

1« -•.00 -1.0 11.70 77«2. 2171. -113«, 1.5529 J-kT55 -0.0530 167. 2275. 733. 
5 »0.21 77k2. 2171. -111». 0.0335 O.Olli 0.0030 167. 2279. 733. 

i0 0. -0.0 11.to •33». 250». -7«1, 1.7151 0.5162 -0.013» -36. • •99. -501. 
5 »».11 •51». 250». -7«1, -0.0071 0.02kl -0.0026. -36. ktl9. -501. 

21 «.00 -0.0 ii.re • 55». 2773. -7kl. 1.0173 0.5562 -0.0130 -il. 50.2. • t. 
5 »».at »55», 2773. -7»1. -O.OU3 0.0262 0.000k -il. 50k]. it. 

22 1.00 -0.0 11.00 lOkSO, 5127, 715. 2.0701 C.622I 0.012k -152. S65k. im. 
5 »».t2 lOklO. 1127, 715. -0.0303 0.0201 0,0037 -152. 5656. im. 

21 lo.oo -0.0 II.» IO»72. 11«7, -30«, 2.191k 0.66*0 -0.00t« -lii. 5091. 1015. 
1 »».50 I0»72. 33k7. -3i«, -0.0373 0.0305 0.015t -liO. 5i»l. MIS. 

2« 12.0« -i.O 11.72 112kl. 1017, -«kt. 2.250« 0.7263 -0.0166 -253. 6596. 2»6i. 
i 00.30 112kl. 3017, -«•6, -0.0507 0.C532 0.0153 -253. 61»6. 2«6i. 

21 u.oo -i.O 11.00 11507. 3006. -0*0. 2.2026 0.7511 -0.0165 -207. 5112. 1511. 
5 100.01 11507, 1000, -060, -0.0565 0.0261 0.0070 -2i7. 3112. 1511. 

2t lt.00 -1.0 11.70 1202t. •01», -160, 2.6119 0.0101 -0.00 30 -266. 17»0. 51» 1. 
5 »».21 1202t. »01», -16«, -0.0531 0.0107 0.0 30t -266. 1790. 5i»l. 
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-4.00 -0. 11.8* 7702. 2329. -1807. 1.524 7 0.46 11 -0,0313 -51. 3107. -5963, 
«9.8* 7702. 2529, -1007. -0.0102 O.UI59 -0,090* -51. 3107. -5965. 

0. -0. 11.70 8455. 2537. -1490. 1.6950 J.508B -0.0251 -37, 3369. -457   . 
»«.21 8455. 2537. -149t. -0,0074 £..0176 -0.0237 -37. 3969. -457.. 

0. -0. 11.88 77TB. 1070. -!58. 1,5374 0.2114 -0.0062 3. 906. -3061. 
9«.«4 7778. 1070. -958. 0.0006 (..0046 -0.0105 3. 906. -3061. 

0. -0. 12.OS 7020. 145. -1218. 1,3676 C.02S2 -0.0207 II. 1209. -2790. 
100.4T 7020. 145. -1218. 0.0022 C.0061 -0,C141 11. 1209. -2790. 

0. -0. 11.72 6480. -IIP. -M83. 1.2975 -0,0221 -Q.0242 -115. 1994. -5109. 
99.30 64 80. -110. -1383. -0.023v C.0&72 -U.bUl -115. 1994. -3109. 

4,00 0. 11.74 «365. 2790. -1198. I.B72I 0.5589 -O.02C9 -4i,. 405't. -4051. 
99.30 9965. 2796. -1 198. -0.008. l.WIO -0,0210 -4C. 4054. -4051. 

0.00 -0. 11.65 10499. 3086. -02. 2.1149 O.UH -0.0014 -40- 4016. -4276. 
98.97 10499. 3086. -82. -0.008 .,.0210 -0.0223 -4). 4016. -4276. 

10.00 -0. 11.70 11083. 9933. -677, 2.2124 0.6653 -0.0118 -27. 9987. -9309. 
99.46 11085. 9333. -677. -o.ocv :.02O6 -0,0171 -27. 9987. -5509. 

12.00 -0. 11.99 11994. 3494. -ti;90. 2.2295 .6tTi -0.0187 45. 2990. -2014. 
100.10 11934. 5494. -1090. 0.0089 .7.0122 -0.0109 k«. 2990. -2014. 

14.00 -0. 11.78 11634. 3753. -1970. 2.316! C.7X70 -0.0343 192. -567. -9758. 
V«.*4 11634. 3753. -197C. 0.0384 -0.0030 -0.0193 192. -567. -3738. 

U.00 -0. 11.72 11798. 3919. -4144. 2.3625 0.784 7 -0.0725 177. -9594. 3597, 
99.30 11798. 391«, -4144. 0.0554 -0.0183 0,0155 177. -3594. 3597. 

-».00 -0. 2t.06 «AS3. 3321. -52i)3. 1.0759 0.3702 -0,0507 115. 1726. -4806, 
139.09 9653. 3921, -5209. 0.0128 3,0050 -0.0159 115. 1726. -4606. 

0. -0. 21.10 11142. 3395. -3b59. 1,2397 0.9778 -0,094* 9. 2631. -2369. 
133.21 11142. 5395. -3555. O.OOll 0.0082 -0,0065 9, 2831. -3269. 

0. -0. 21.16 10720. 2256. -2 560. 1.1895 0.2509 -0.0291 1 . 1392. -2277. 
133.39 10720. 2256. -2380. 0.00C2 C.0040 -0.0065 1. 1992. -2277. 

0. -0. 21.14 9974. 1365. -7!.73. 1.0411 C.159B -0.0795 -6*. 72b. -253. 
133.33 9374, 1385. -7!>79. -0.007>. ^,0031 -0,0007 -66. 725. -255. 

0. -0. 21.02 8806. 1 128. -7735. 0.9053 3.1760 -0.0755 -68. 101«. -3669. 
132.97 8806. 1128. -7735. -0.007« U.0U29 -0.0077 -68. lol«. -2669. 

0. -0. 20.89 82 32. 922. -8694. 0.9251 j. 1036 -0.0854 -6. 495. -329«. 
152.54 0232. 922. -6694. -0.0006 0.0014 -0.0067 -6. 49b. -3296. 

4.00 -0. 21.21 12242. 3577, -2276. 1.3546 0.9956 -0,0220 94. 2299. -5035. 
153.57 12242, S5T7. -2276. 0.0104 I..006A -0.0067 94. 2299. -9025. 

A.00 -0. 21.06 12971. 3*50. -1U01. 1.4456 u.4068 -0.0176 104. 2195. -5149. 
133.09 12971. 3*50, -1BC1. 0.0116 3.00*3 -0.0091 104. 2195, -514«. 

0.00 -0. 21.14 19866, 3787, 775. 1.540 0.420* Ö.O075 295. 1877. -550 3. 
193.33 13866, 3787, 775. 0.0261 0.0054 -0.0158 295. 1B77. -5503. 

10.00 -0. 20.95 14010. 3974, 2412, 1,6596 0.4454 0,0296 163. 2975. -570«. 
132.72 14810. 9974. 2412. 0.030-. 0.C069 -0.01OB 183. 2375. -5708. 

12.00 -0. 21.19 153«. 4118. -555. 1.7046 3,4561 -0.0094 200. 1311. -5176. 
133.51 15390. 4118. -355, 0.022) 0.0035 -0.0091 20J. 1211. -517*. 

»4.00 -0. 20.70 15491. 4496. 2516. 1.757.' 0.5099 0.0249 98. 596. -980. 
131.«3 15491. 4496. 251*. 0.0112 0.0016 -0.0029 9B- 596. -980. 

16.00 -0. 20.93 15658. 5012. -7316. 1.754. u.5622 -0.0717 275. 35. -5587. 
132.66 15458. 5012. -7316. 0.0306 0.0001 -0.0098 275. 35. -5587. 

-fc.00 -8.0 21.IT 9487. 3315. -6475. 1.0517 0.3*75 -0.062? 408. 5519. -1005. 
199.45 9487, 3315. -6473. 0.049* 0.015« -0.002« 408. 55 U. -1C03. 

0. -8,0 21.12 10652. 342). -5592. 1.1819 C.3805 -0.0543 952. 605«, 1058, 
133.2T 10*32. 5429. -5592. 0.03*2 0.0174 0.0090 953. 6039, 10SB, 

4.00 -a.o 21.17 12018. 5 MIO. 758. 1.3323 0.5800 0.0073 2*6. *874. 5229. 
155.45 12018. 3500, 758. 0.029'. 0.0197 0.0055 3*6. 6874. 522*, 

4.00 -8.0 21.21 12754. 3519. 2012. 1.4113 a.J»94 0.01«5 »7, 6915. 640, 
133,57 1275*. 551«. 2012. 0.0426 0,0181 0.0019 387. 6315. 640. 
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UM 11 1640 1730 «1 67 4 0.1*7 

MM 13 1613 1710 •3 0.14« 

MM M 16*0 1713 äl 0.1*7 

MM 33 1*33 17*0 70 u.o        M.I 0.211 

UM 3« UM 1733 71 M.O 0.117 

im 3T 1650 1733 73 0.117 

1300 3« 1630 1733 7* «6 1 0.311 

1M1 3t 1410 1733 7« 66 6           M.4 0.111 

1301 «0 1635 1730 71 66 5             «4.6 0.110 

1301 41 1613 1715 7» 66 4           M.6 O.tll 

130* «» 1630 1735 ■ 1 M.7 0.11« 

1303 «1 16J0 1713 «1 M.« 0.111 

110« 44 1610 1715 •1 M.B 0.111 

1301 43 1640 17*0 6) 84.« 0.210 

fm 
MM       l» M 4LfH4 011* a L1FI.U Im»c..ti M.U et CO ca 5IOt    7.U «44,U «Ott .u 
M.            ■». MA V.NOM CfOS co*o& CM.I19C CY GM caott cv*os tN-05« CfOlO 

UW        U-l*             1« .00 -0.0 21.ia I94a7. 1«»7. 2SI2. 1.4945 3.4097 0.0249 «15, «051. 2070. 
to 113.4« 154«7. 1«»7. 2512. 0.04« 0.0174 0.0012 «19. 6051. 2^70. 

MM H 10 .00 -a.o 20. aa 11070. 9972. iiaa. 1.591* 0.4332 0.013« 44«, «00 7, 995. 
10 157.«5 19070. 9972. 116». 0.04«« 0.0174 0.0010 44«. 6 007. 335. 

MM 10 u .00 -0.0 20.94 14341- 3»1«. «0». i.aoai u.4411 o.ooa» 970. 5 545. 1713. 

MM 
10 152.6» 14141. 1914. «0«. 0.0415 0.0159 0.0100 370. 9149. 3713. 

21 -0. 1.14 70«1. 1719. •00. 3.2204 0.7947 0.0520 -««. 1170. -232». 
ICr «1.77 70«3. 1739. aoo. -0.0299 0.013« -0.0275 -««. 1170. -2325. 

UM 32 4.0 1.13 7092. 1773. -17». 3,1237 O.lstl -0.0047 -121. 1257. -4034. 
10 6«.»S 70S2. 1773. -179. -0.0533 0.0143 -0.0551 -121. 1297. -4«14, 

UM IS a.o 1.1« 703«. I 7*5. -33. 3.t7»a L. 791,9 -0.0019 -114. «14. -7121. 
10 ««.0« 703*. 1765. -33. -0.0513 0.0040 -0.0993 -114. 414. -7121. 

UM 2« 12.0 9.11 «097. 1737. 1.63. 3.14C0 0.7993 0.0425 -»4. -•10. -7427. 
10 «5.66 «•97. 1737. U>3. -0.0431 -0.009« -o.oaai -»4. -aio. -7427. 

Uli M -•.0 9.04 ««39. 1730. 17«. 9.2307 0.00*2 0.0012 4*. itai. -1«0». 
10 «5.10 «»39. 1730. 17a. 0.021« 0.0U3 -0.0194 4«. im. -1«0». uu 2« -0.0 9.14 «•17. 1744. -5«0. 3.1411 0.797Ö -Ö.0224 17». 1223. -«3. 
10 «9.72 «»17. 1744. -5«C. o.oaig 0.0149 -0.0000 17». 1223, -«9. 

Ulf 27 -12.0 5.14 «»02. iao«. -220». 9.1949 0.229« -0.0««2 24«. I2«l. «». 
10 «S.72 ««02. 100«. -220». 0.1122 0.014» 0.0000 24«. 12*5. «». 

UM 2t .00 -0. 9.1* 7»21. 7*45. -344. 9.320« 1.11*» -0.0117 -25. 1616. -4004. 
10 «9.72 7»2I. 2443. -34«. -0.0115 0.01»1 -0.0474 -25. 1«1«. -400*. 

tm 1« 00 ».0 9.2k 7e»o. 2*aa. -««a. 9.933 1.11*3 -0.0279 9». 1«33. -«»«2. 
10 ««.40 7000. 24B«. -«98. 0.026J 0.01** -0.092» 9«. 1433, -49«2. 

un i0 00 a.o 9.27 7»0I. 2«7». -icoe. 1.9101 1. 101« -0.03»! 103. 1*7. -»«•». 
10 ««.90 7»0I. 2«7«. -icoa. 0.0457 0.001» -0.0941 103. 1*7. -««•«. 

im 11 00 12.0 9.2« 7a»7. 2«99. 2»a. 9.9292 1.00*4 0.011« 1««. -914. -9220. 
10 ««.92 7a»7. 2415. 2»a. 0.044 -0.0099 -0.0603 1«4. -914. -9220. 

UM 12 .00 -a.o 9.99 77». 2«7». -B93. 9.42*« 1.0920 -0.0322 -aa. 2oe2. -2492. 
10 ««.«9 77ao. 2«7». -«53. -0.0307 0.0217 -0.0230 -aa. 2002. -2492. 

im u .00 -$,» 9.2« 7994. 247a. -17«». 9.91«» 1.10«* -0.0671 -•2. 2071. -«19. 
10 «4.60 799«. 2«ra. -17«4, -0.0414 0.0241 -0.0040 -•2. 207«. -413. 

UM 3» .00 -12.0 9. 21 7741. 290«. -241». 9.«72« 1.1219 -0.0»»0 -•3. 2*90. 2«aa. 
10 M.I« 7741. 290«. -241». -0.037. 0.0100 0.0347 -•3. 2*9«. 29«9. 

un 19 -0. II.«« t9»T. 2»97. -I9U. 1.7142 0.9920 -0.0200 1». 2643. -991*. 
1» «a.«j a9a7. 2*37. -15M. 0.0O39 0,0110 -0.0200 1«. 2*43. -951*. 

UM 1« a.o 11.70 9979. 2«03. -W. 1.7204 C.912I -0.0012 -aa. 1705, -901». 
10 ♦«.71 •979. 2«03. -«•. -«.0177 O.00«9 -0.02«! -aa. 1709. -909«. 

im 17 a.o 11.79 •I«2. 2 «09. -507. l,«««4 0.5212 -o.ooa» -ii«. 70*. -•74«. 
10 •«.«2 2342. 2t0». -507. -0.022 7 0.00«1 -0.0432 -n«. 79«. -•7k>. 

UM H 12.0 II.T« aioo. 2«99. !••. 1.6127 0.92*9 0.0039 -147. -179. -11792. 
10 n.9a aioo. 2*99. IM. -0.0202 -0.0009 -0.0409 -147. -179. -11792. 

IWI M -••0 11.77 •922. 2«14. -12kt. !.«•»« 0.9212 -0.0217 -IM. «799. -1M9. 
10 •«.90 0922. 2«14. -124«. -0.031« 0.02«* -O.OOM -1*0. • 799, -IMl. 

1101 »0 -t.« 11.7» M7a. 200«. -1993. i.«aao 0.519» -0.011« -22. »21«. 9«*. 
10 •*.9t a«7a. 2«0«. -1933. -O.OO«! 0.02*» 0.0020 -22. 921«. !•*. 

IWI kl -ii.e 11.77 as«. 2««0. -1»79. uHf> 0.92*9 -0.09«« 197. «••9. • 19. 
1« M.90 •>«•. 2«««. -1»79. 0.0914 0.0292 0.0011 157. • ••9. • 19. 

MM M .00 -0. II.«I 102M. 90«7. -7M. 2.104. 0.«1»2 -0.0141 -««. 5*70. -«•79. 
1« »a.09 10241. 9097. -70«. -0.00»! 0.01» -0.029» -««. 1*70. -k«T9. 

UM U .M a.o n.ti »94 7. 9I«7. -ai2. a.ooio 0.424* -0.0141 99. »27. -«««k. 
1« •0.7a 10947. Jl«7. -au. 0.0109 0.0I9O -0.0991 99. 2927. -««kk. 

110« H .00 a.o 11.TT 10«10. 1100. -1120. 2.07«C 0.«1«1 -0.0210 192. 7«5. -10M1. 
10 •«.90 10410. 9100. -1920. •.•Ml 0.0O9» -0.0990 191. 7k 9. -10003. 

1107 M .M 12.0 II.T» 10299. 9i2a. -«•. 2.0415 O.MI« -o.oooa I*k. -209. -1101«. 
10 ••.9a 10299. 9120. -«•. •.012« -0.0011 -0.09«0 U«. «202. -iioia- 
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UM 
ftmt 

mm. 
■— •l 

KM 
"r 

ll|ht 

h 
int 

L«Ct L«rt 

h 
lllht i lltbl i 

Ott 

Tatl 

CM«. 

mm n u 13 M um 0 0 0 0 OTT 

»to» a u 1«*0 1740 0 0 0 0 ori- 
1310 a IS 14*0 17)0 0 0 0 0 on 

DU 1660 17J0 

1312 ItftO 1750 

131) 1670 174) 

1314 1700 17)0 

131S ii 1» 1««0 174) 0 0 0 0 on 

13U 1660 174) 0 0 0 0 

1317 16*0 174) 0 0 0 0 

LSM 1470 174) 20 20 20 10 

ISlt 1ISS 17)) )5 ü 33 39 

l)W ibhO 1730 0 0 0 0 

isn 1660 1710 

uti 166) 171) 

u« 17]) 

13» 171) 

Uli 1710 

131» \UQ 

IS» 16*0 1740 

1311 1645 im 
1311 164J 17*0 20 JO 70 N 

mo 1710 1}M JS i) 1) n 
on 16)0 1H0 0 0 0 0 

1331 16)0 1740 

113) 1660 17*0 

19M 10 1660 17'.) 

»• M. 

uo«      i:-u 

1501        II-U 

uio     :I-IJ 

Uli 

im 
Uli 

UM 

Uli        II-l« 

1316 

UU 

im 

Ulf 

uw 
Uli 

UJJ 

UJ1 

UM 

U2J 

n;s 

Ui> 

UM 

132« 

1330 

1331 

UM 

UM 

10.40 

10.40 

30.13 

JI3 
■TM X UV 

*«■•><■ 
vr/vci. 1/4C 

»t.7 9J.5 0.142 K/A 

■6.) ■5.4 0.222 MM 

e«.3 S4.0 0.213 M/A 

M.) 0.213 

86.) 0.220 

•7.0 0.2»» 

«7.0 0.294 

U.O B3.0 0.1055 K/A 

•3.3 0.103) 

Bl) 0. 1045 

• 3.6 0.103) 

83.7 0.1095 

U.O O.lOfll 

0,1070 

0.1070 

O.IOM 

0  1000 

0.1075 

SB   2 6*  2 0.1100 

66  0 6).Q 0.150) 

0.1430 

0   L440 

D.U20 

0.1450 

0.14)0 

•3,1 0,1*6) 

• 5   1 0.143) 

ALfH* ■il> 11 UM.U ORftC.U NiU CL CD CM 110«    F,U V6H1U 60LL.U 
V.NOH CL.i! Cü.wS CM>Q1C CV C« C4CLL CVaOl CN4QS0 CL.CS6 

• .00 1.0 o.»s 1«»7». «>77. 615. I.Tlei 1.1146 0.0149 «9. 42. -8640. 
■ «.0> 1«»74. ««77. 6«!. 0.0257 0.0001 -0.0557 99. «2. -•640. 

i.00 -«.0 n.ai lOkSt. 1101. -!». 2.0745 0.6163 -0.0005 -70. «««8. -2619. 

»•.** 10«!». 5101. -29. -0.015« 0.022« -0.0153 -TO. «««8. -2619. 

0. -0. 11.72 •650. 2600. -152«. I.7I2C 0.9222 -0.0267 -92. 358«. -«155. 
»O.JO ■690. 2600. -1S20. -0.0 IC 0.0174 -0,0479 -51. 5588. -»255. 

• .00 -0. 11.«T »506. 2060. -1722. 1.9129 0.5772 -0.0505 -79. 4082. -9655. 
»».05 »50«. lese. -1722. -0.0191 S.0215 -0.0505 -19. «002. -3895. 

i.00 -0. 11.60 10551. 5175. -400. 2.121 J.6570 -0.0070 -T7. 5792. -4178. 
»9. IS 1055S. 5115. -400. -0.015b 0.0196 -0.0217 -Tl. 3792. -417«. 

0. -0. 20.01 10««6. 5559. -5525. 1.2291 0.5709 -0.034B 2«, 5092. -9867. 
112.50 10S«6. 5559. -5625. 0.0021 0.00«» -0.0171 2«. 5032. -5867. 

k.OO -0. 20.07 12069. 5««0. -939. 1.1576 0.5070 -0.0092 129. 207«. -9287. 
152.«0 1206«. 5««0. -»5». 0.01« 0.0060 -0.0154 125. 207«. -5287. 

-«•00 -0. 5.00 660T. 075. -550. 9.0696 0.6054 -0.03T6 -67. 132«. -260. 
50.20 6«»7. 075. -950. -0.0526 0.0266 -0.0055 -67. 152«. -260. 

-2.00 -0. 2.91 6622. 1055. -622. 6.34 1 0.0522 -0.0560 -2». 1172. -743. 
«».HS 6622. 1055. -522. -0.0216 0.0249 '0.0153 -2». 1172. -7« 5. 

0. -0, 2.05 4750. 1230. -139. 5.5066 1.0132 -0.0604 -2«. 112«. -16««. 
«•.•5 67(0. 1250. -039. -0.0194 0,0241 -0.0532 -24. 112«. -16««. 

0. -0. 5.0« 601«. -05«. 1250. 4.6401 -0.6436 0.0848 -9«. 2002. -11«6. 
SO. 5» 601«. -05«. 123t. -0.0SC4 0.0416 -0.0229 -39. 2002. -1166. 

0. -0. 5.20 «602. -1955. 1701. 3.366i -1.6011 0.1120 -116. 2191. -2786. 
S2.I.B «602. -1955. 1700. -0.063' 0.0407 -0.0517 -116. 1191. -2786. 

2.00 -0. 5.10 6026. 1«0I. -4«6. 9.1672 1.1215 -0.0295 -IT. 1067. -2186. 
91.07 69?«. 1«B1. -446. -0.0127 0.0209 -0.04 20 -IT. 1067. -2166. 

».00 -0. 5.00 7005. 1675. -1027. 5.»727 1.5071 -0.0702 3. 97«. -1314. 
50.26 7005. 1675. -1027. 0.0023 0.0H7 -0.0266 3. 974, -1314. 

0.00 -0. 5.00 710«. 1919. -1149. 5.5516 1.4999 -0.0782 -37. 1626, -27»». 
50.26 710«. 1919. -1t«5. -0.0293 0.0529 -0.0366 -37. 1626. -27»9. 

e.oo -0. 5.00 7178. 2159. -51«. 5.6096 1.6717 -0.0215 -30. 1401. -422. 
50.26 7176. 2139. -31«. -0.0253 n.0204 -0.0085 -30. 1«01. -422. 

10.00 -0. 5.02 7570. 2576. -46. 5.7227 1.0447 -0.0031 -58. 1986. 67, 
50.«5 7170. 2576. ■45. -0.044 7 0.03»» 0.0013 -58. 1906. 67. 

12.00 -0. 2.97 75««. 257«, 144. 9.014. 2.0574 0.0100 -100. 1069. 950. 
«9,9« 79k«. 257«. 144. -0.0790 0.0303 0.0195 -100. 1069. 990, 

11.00 -0. 5.28 772J. 2001. 57. 5.5554 2.0631 0.0056 -60. 1751, -1476, 
52.«« 7721. 2001. 57. -0.043 0.0325 -0.027« -6U. 1751. -I4T6. 

-«.00 -0. 5.62 6715. 1400. 626. 2.0030 0.5645 0.0302 -«2. 1236. -59«0. 
60.75 6715. 1«00. 620. -0.0176 0.0136 -0.0383 -42. 1256. -5540. 

0. -0. 5.1« 71«9. 166«. 14V5. 3.2697 0.7600 0.0S«6 -5. 500. -2661. 
65.72 71«9. 166«. 1k»5. -0.0022 0.0059 -0.0317 -3. 500. -2681. 

0. -0. 5.55 6572. -500. 1043. 2.0066 -0.1353 0.1171 -71. 190«. -3206. 
66.95 6572. -508. 5045. -0.0311 0.0227 -0.0566 -71. 19««. -3206. 

0. -0. 5.56 5550. -1509, 2540. 2.2527 -0.5526 0.0875 -128. ■ •09. -3034. 
60. «0 5550. -150«, 2 560. -0.0539 0.0206 -0,0552 -128. 1889. -303«. 

«.00 -0, 5.55 75»6. «Ae. 659. 3.5457 0.4021 0.0246 24. 1057. -5566. 
66.95 7596. 20«0. 659. O.olon 0.0118 -0.058« 24. 1057. -5566. 

0.00 -0. 5.17 • 177. 2600, 775. 5.709« 1.0089 0.0506 10. 1751. -1960, 
65.97 • 177. 2«00, 773. 0.004« 0.0206 -0.0251 10. 1TS1. -19611. 

io.se •0. 5.«S •55«. 2691, 6«2. 5.6919 1.1640 0.U245 18. 2151, -306T, 
67.56 •55«. 2691, «41. 0.0077 0.0261 -0.05«« 10. 2151, -306T, 

12.00 -0. 5.27 •70«. 2855, 1053. 5,9117 1.2715 0,0402 -5. 20T3. -1757, 
5 66.50 • 70«. 2055, 1055. -0,0013 0.0239 -0,0200 -3. 20T5. -1757, 
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rux     •«• 
■•        •• 

is»     n-u 
1H< 

1117 

iij» 

u« 
UM 

MM 

IJM 

IHl 

IH4 

l»7 

1>M 

I Mt 

DM 

mi 

UJJ 

mi 

UM 

1)55 

1)16 

1])> 

1)51 

1)59 

DM       ii-lr 

Dol 

DAI 

'r 
Uli 1 

tmtt ■tlk. 
1 

llSbl 

tM tw »M. Mt- »M Mg. 

iato 17*1 0 0 0 0 

UM UH 

l MO USD 

1*40 1790 

iwa 17» K JO ao 20 

UM 1760 33 13 33 33 

in» 17M 40 40 40 40 

17» ttoo 43 43 43 43 

1»» 1730 0 0 0 0 

IMO 1730 

IbM 17M 

IMO I7t3 

IMO IMO 

UM ISM 

US3 17*3 

uss. LMJ 

U3> 17*3 to 20 10 to 

1680 tna !1 II 5i 3» 

mo WM H 40 M 40 

17W 1790 41 -■. M 49 

UM IMS 0 0 0 0 

IMS 1743 

Ift^O 17H) 

LIM tno 
IMS I7ft0 

1660 IMS 0 0 0 0 

IhfC 1740 0 0 0 0 

l67^ vna 0 0 0 0 

7B 

71 

on 
an 
en 

30.» 
».» 

i im 
"JOS 
X MM %/f,ir */« 

M.O •3.1 0.14» •n 
•9.0 0.1413 

•7.3 •9.0 0.21N 

•9.1 0  21» 

0.31M 

0.31» 

17.4 0.»t3 

«7.3 0.2163 

• 7.3 0.1173 

0.11M 

0.11» 

0.11B3 

0.2110 

0   2120 

• B.O •3-4 0.1910 

87.9 0.2910 

37   » 0.1893 

87.« 0.2875 

87   7 0.1810 

87   6 8'.   ( 0.2810 

87   a 0   292i 

«8   0 02910 

n,] 0   2940 

112.'J 0.2M5 

B1.0 0.2890 

•7.0 81.0 0.11J3 N/A 

•7.0 ai.o 0.2133 N/A 

■7.0 o.i 0.2119 N/A 

)1)S 11-16 

UM 

1337 

UM 

1331 

UM 

1M1 

IMS 

IMS 

ISM 

IMS 

UM 

UM 

UM 

IM« 

ISM 

ISJl 

13)1 

13SS 

ISM 

1SSS 

ISS« 

ISST 

ISS« 

ISS« 

ISM        IS-17 

1M1 

1M1 

U 
S 

2S 

S 

kl 
9 

»2 
5 

«S 

ALPHA 

1..00 

16.00 

-«.00 

0. 

0.00 

«.00 

10.00 

12,00 

U.00 

16.00 

-«.00 

«.00 

10.00 

12.00 

U.00 

-».00 

0. 

«.00 

0 LIM.U DN«(..U M.U et LO Cf SIOC    F.U 7AI.,u «OLL.U 
V.NO« CL.öS CO.05 C*i.ü5C CV CN C«0Cl CT.05 CH.OSB 11.115» 

S.SS 0<29. 9096. 159«. 3,93C1 1.36 55 0.0591 -16. 2711. -20«5, 
66.95 0»29. 9096. 159«. -0,0072 0.030» -0.03J3 -16. 2711. -20« 9. 

5.« «2A«. 9902. 1042. 5.9931 1.657» 0.0600 17. 3321. -«93, 
«7.«« »26«. 3S«2. K>«2. 0.0072 0.u2h0 -0,0050 17. 2221. -k92. 
11.« 79»0. 22k9. 1«9. 1.««3) ...09 0,0029 -il. 252». -«293. 

100.27 79««. 22«9. I«9. -O.0101 0.0139 -0,0314 -91. 252». -k292. 
U.OI »566. 3««7. 540. 1.6 76 1 0.6881 0.0005 9. 2484. -59«1, 

100.91 09««. 2«97. 560, O.OOo' 0.0194 -U.0280 )■ 3«84, -5S«1, 
11.«0 76«2. «72, 2790. 1.5202 0.1794 0.0676 52. 1240. -2207, 
•«.62 7AA2. 672. 2730. 0.010. B.004« -0.0116 52. 126C. -2307, 
12.0« 6710. -161, 1399. 1.3032 -0.0379 0.J234 16. 862. -298k, 

100.SS «710. -161. 1599, O.OÜS- 0.0062 -0.01f.o 18. 863. -390k, 
11.70 6165. -602. 1751, 1.2961 -0.080A 0.021« -»7. 22»». -9118. 
»».21 616). -602. 1291. -0.0195 0.0119 -0.0162 -»7. 22»». -3118. 
11.72 97» 1. -6«7. -1162. 1.1596 -f.0976 -O.0309 16. 1481. -kl 96. 
»«.SO 57»1. -««7. -1162, 0.002» 0.0087 -0.-31« 16. 1681. -kl 94. 
11.00 »9»0. 269«, 925, 1.907« 0.5940 0.0161 2. 9o«e. -971k. 
»9.42 »5»0, 2A96, 929. 0.0006 0.0158 -0.03»« 2. 9048. -971«, 
11.70 0902. 912«, -27500. I.6AA1 0.4399 -0.6790 •t. 2»8«, -9«T«, 
»».S« «9A2. 912«, -27500, 0,00«. U.015« -0,03»9 62. 298«, -947«. 
11.»0 11l»9. 9389, 1029, 2.208' 0.467A 0,0177 -5. 9745. -9819, 

100.02 II1»S. 9989. IC29, ■•0.0013 0.0193 -0,01»9 -5. 9749. -9815, 
12.20 11919. 9A62. 1709, 2,3797 0.7007 0,0387 7». 940«. -9919, 

101.51 1101». 9A62. 170». 0,0191 0.0180 -0.0174 7«. 940«. -9999, 
11.7« 11927. 9992. 91«, 3,9805 0.7080 0,019» 39». 1810. -91C7, 
»».NA 11927. 9952, 91«, 0,0917 o.oos. -0,024« 29». 1810. -9107. 
13.0« 12471. «20». -337, 3,«408 0.0175 -0,0099 219. 7. -1««». 

100.«3 12471. «20». -327, 0,0«13 0.0000 -0.0C89 219. 7, -1480. 
21.10 «0««. 91150, 901. 0.98«. 0.9909 0,0097 148. 2990, -9922. 

111.21 00««. 9150, 901. 0.018« 0.0047 -0,019» 148. 2110. -9922, 
21.1« 1069S. 9101. 139». 1.1891 0.9444 0,0190 I»8. 2719. -9922, 

199.1] 10491. 1101. 133». 0.0320 0.007» -0,0101 196. 2799. -9922. 
20.»1 100>6. I»81, -771. 1.128 0.222« -0,00 74 197. 1299. -22)7. 

112.«0 1001.6. l»01. -771, 0.0176 0.0094 -0,0049 197. 1299. -2217. 
21.21 9299. 1028. -2099. 1,022. 0.1198 -0,0380 • t. 817. -1709. 

191.97 9299. 1038. -309». 0.009S 0.0029 -0.00«» 84. 817, -1709. 
20.87 099«. 787. -937». 0.960 0.0889 -0.0932 13. 1998. -99«7, 

192.«« 099«. 787, -937». 0.0015 0.0047 -0.0105 19. I9V8. -99»I. 
21.00 029«. 42«, -•049, 0.9191 0.0409 -0.0676 1«. 1187. -9»9«, 

199.19 029«. 42«, -«849, 0.0037 0.009« -0.011« ]k. 1187, -9»9k. 
21.1« 12910. 1«17, 2849, 1.98»« 0.9818 0.0278 178. 2865. -1009. 

199.99 12910. 9657. 2049, 0.0108 0.0082 -0,010» IT«, 2849, -1809. 
21.00 1««2«. 1747, 9 990. 1.4129 0.6311 0.0921 100, 9420, -354«. 

192.«1 I««24. 1747, 9990. 0,0112 0,00»» -0,007« ieo. 9420. -290«. 
21.1« 19197. «014, 9»4«. 1.700« 0.»««« 0.0184 140. 2204. -20JS. 

199.91 I999T. «014. 9»44. 0.017« 0.0049 -0.0098 100. 2204, -2099. 
21.10 1994«. «024. 2.93. I.T92I 0.66 7» 0,0298 TT. -1949. «141, 

119.21 19940. «024. 2«53, 0,0085 -0,0O«4 0.0120 II. -l»»9. «141. 
21.21 »«•. •«4«, «40». 1.740« 0,«»«4 0.0««4 91. -1217. 9894. 

I19.9T I9»0». ««4». «40*. 0.0097 -0,0099 0.0147 91. -1217, 9894. 

11.01 n*o. 2240. 1149. I.S9«8 0.«52» 0.02«! -I*h. UM. -S«*S. 
»0.«1 TOM. 22«0. 1949. -0,0991 0.0119 -0.0367 -1*«. 2188. -90»9. 
II.» «•70. 2919. 2912. 1.8187 0.9001 0.0««9 -229. 1294. -2I9T. 
•0.79 0070. 2911. 2912. -0.0655 0.0171 0,0112 -229. 129«. -IVJ7. 
II.tl 10104. 2092, 9«99, 2.0698 0.9748 0.0410 -I«8. 3«99, -911«. 
•«.01 10104. 2092. 9659. -0,0900 0.0128 -0,027« -1««. 2«9«. -911«. 
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Ufa 1740 0 0 0 
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1679 173S 

l«7S 1743 
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0 1410 

1*60 1770 

uw 1790 

16U 17M 

uoo iiao 

1110 

1S10 

121J 

1150 

1110 

t]00 UM 

1110 

1330 

mo 

1110 1110 

1J60 1150 

0 nio 

0 1410 

0 1740 

O.« 

kr«. 
tm. 

Latt 

"jl5 
l WH 

Ugkt 
"«5 
1 UM "r^.ir «/^ 

30 ».10 63 

63 

64 

65 

67.0 13.5 0.2161 

0.113» 

0.1142 

0.2143 

(t/4 

  Hot *M..,td,<i  ,  
33 0 51,5 

59 «6.5 83.5 0.2119 

61 67.0 H.O o.jisa 

62 17.0 ■4.0 0.1114 

63 74.0 61.0 0.301J 

64 75.0 0.1029 

65 75.0 0.3031 

65 7J.0 0.3032 

65 74.0 0.1011 

66 

7s.e 

75.0 

0.1043 

0.30*3 

0.3027 

0.1015 

47 74.0 0.1511 

0 710 0.3795 

hu 79.0 

74.0 

U.O 

75.0 

T4.0 

0.3529 

0.1517 

0.3509 

0.1500 

0.1409 

'l 0 66.0 0.0335 

77 0 76   0 0.0116 

1311 

1JU 

UM 

1311 

in; 

IJ«I 

UM 

1170 

un 
1172 

117) 

1174 

U75 

1)7» 

1177 

1171 

117» 

(.00 

10.00 

12.00 

lk.00 

16.00 

0. 

1A.00 

11.00 

10,00 

-t.OO 

0. 

..00 

a.oo 

10.00 

12.00 

u.oo 

16.00 

la.oo 

0. 

0. 

0. 

0. 

0. 

Q. 

1 ilft.u 0R6CtU M.U CL CD C6 SiCt    7,0 VA6,U »OLL.U 
V.N0M C1..0S co.SS o.asc er CN C80LL CV«8S CN*QS8 CL.ose 

n. «r 11071. 8281. 5»3. 2.1707 0.6636 0.01Q2 -181. 2877. -30«9. 
100.38 11071. 8281. 593. -0.0355 G.013« -0.015« -181. 2«77. -3069. 
11.6/ 11662. 3555. 6 306. 2.350« 3.7156 0.0757 -189. 3121. -3««7. 
«».08 116(2. 8588. 6306. -0.036 1.0163 -0.01»2 -16». 3121, -ä««7. 
11.61 12161. 1061. 329«. 2.6552 0.8010 O.C583 -276. 1,169. -1«52. 
• o.ai 12161. S»61. 329«. -0.0557 0.0218 -0.008« -276. »1«9. -1«52. 
11.61 1237«. 6316. 691«. 2.68«« a.a««7 0.-86J -91, 2956. -S«26. 
•».18 1287«. 6816. 6»1«, -0.0182 0.0156 -0.02«3 -91. 2956. •5626. 
11. «6 12796. »688. 3523. 2.«2«7 0.9561 0..6J! -15. 1598. -5199. 
»6.07 12766. 6658. S523. -0.0031 i;.0085 -0.027« -15. 1598. -5199. 

1.00 2661. 5. -3120. 5.729« 0.0126 -0.«602 65. -56. -17120. 
0. 2661. 5. -3120. 0.1059 -..0035 -1.060« 65. -5«. -17120. 

11.68 12528. 6879. 3687. 2.3265 0.8827 0.^«1» -166. 3705. -5689. 
90.97 12528. 637». 5687. -0.033 0.0193 -0.0267 -166. 5705. -5«6». 
11.711 12«78. 6756. 3512. 2.573» 0.9508 0.0«1» 25. 1991. -8003. 
»».8« 12871. »756. 3512. 0.0051 .■■.0103 -0.061» 25. 1941. -8003. 
11.67 18866. 5132. 21 16. 2,6flV 1.0327 0.0372 59. 1199. -8516. 
»».05 13866. 5132. 2116. O.OlIf I.Oo«2 -0.0»»» 59. 1199. -8516. 
11.70 6908. 1651. -567. 0.9866 J.3311 -0.00»» 23- 767. -18»6. 
»9.21 6908. 1«51. -5«7. 0.0C6« 0.003» -0.0098 23. 7»7. -ie»6. 
11.70 607C. 1716. f03. 1.2176 0.3638 0.0161 1«. 656. -1602. 
»».21 6070. 1716. 802. 0.0032 0.0036 -0.0083 1«. 656. -1602. 
11.61 »»68. 1868. 1630. 1.6051 0.377» 0.0283 21. 563, -»60. 
»«.«1 6»68. 18A8. 1630, 0.OO65 0.0028 -0.006» 21. 563. -»60, 
11.61 8088. 20<3. 2531. 1.6366 0.6253 0.0667 13. 658. -»8«. 
9B.81 8088. 2093. 2531. 0.0026 0.002» -0.003« 13. 65«. -«8«. 
11.70 8587. 2190. 3237. 1.7223 ■   .6195 O.QS«7 58. 153. -581. 
»».21 8587. 2190. 3237. 0.0116 0.0008 -0.0030 5«. 153. -581. 
11.62 8830. 2680. 2906. 1.8156 0.5098 0.0522 -79. 1316, 3806. 
»7.»» 8810. 2680. 290«. -0.0162 0.0070 0.OH2 -7«. 1316. 360«. 
11.55 9322. 2732. 3866. 1.6966 0.5551 0.0««« -25. 369. 1595. 
»S.56 9322. 2732. 3666. -0.0052 0.0018 0.0006 -25. 369. 1595. 
11.65 9298. 3089. 6675. 1.905» 0.6330 0.0838 3». -«»0. »06. 
»0.15 9298. 3089. 6675. 0.007 -0.002« 0.0021 3». -»»0. «0». 
11.76 »67». 3332. 551«. 1.8919 0.6651 0,0962 »9. -1652. 1219. 
»».66 »»7». 33J2. 551«. 0.0099 -0.00»« 0.0061 »9. -1652. 1219. 
15.78 6821. 1966. -1«22. 1.0178 0.2»0« -0.0212 1«, 652. -520. 

115.03 6821. 196«. -1622. 0.0026 0.002'. -0.O02O 1«. »52. -MO. 
21.06 «862. 1797. -9067. 0.7655 0.2005 -0.0886 -137. -801. 5128. 

U3.08 «862. 17»7. -90«7. -0.0153 -0.0023 0,0168 -137. -801. 5128. 
16.02 6890. 1»69. -163». 1.0097 0.2855 -0.018» 5. 67ig. 81. 

116.07 «890. 1»»». -163». 0.0006 0.0015 0.0003 5. »06. 81. 
15.»» «682. 1332. -251». 0.9671 0.1»«2 -0.082» 3. «5«. -1»38. 

115.7» «6 82. 1332. -251». 0.0005 0.0025 -0.00S5 3. «5». -1»3». 
15.7» «002. 880. -688». 0.8926 0.1308 -0.0«35 -«2. «62. -U»0. 

115.2» «002. 080. -6886. -0.00»2 U.0033 -0.00»8 -«2. 862. -1J»0. 
15.»0 5«23. 738. -6«»». 0.830t 0.10»0 -0.0832 -J5, »77. -1»3B. 

115.66 5«28. 738. -68»». -0.0052 0.0018 -0.0055 -38. «77. -I»38. 
15.»« 5213. «18. -59«2. 0.7««« 0.0909 -0.07«« 29. 32». -1092. 

<15.«« 5213. «18. -59«2. 0.0062 0.0013 -0.00»2 2«. 329. -1092. 
1.00 10»». «8. -1605. 2.6507 0.158» -0.2882 -7. 508. -755«. 
0. 106». «8. 1605. -0.0169 0.010» -0.6592 -7, 508. -75S«. 
1.00 17««. 1«. -2265. ».I»«5 0.0327 -0.»66« -6. -»i- -U«l«. 
0. 17t«. 1». -2265. -0.OI6 1 -0.005« -0.7868 -«. -92. -U*l«. 
1.00 25»2. 57. -5258. «.0865 0.1861 -0.««8t -», 123. -1»»20, 
0. 2592. 57. -3250. -«.0085 0.0075 -1.180» -», 123. -1»»20. 
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IM f«t*c Uf4 MM Lall U/1 It|hl lilkl          7411 ■.r- i.Wt           Kl|kt 
tatvc        EMI •1 

IM 
UM im 

k 
»•i 
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04«. 

[ 
04«. 

••             '.              «1 
4.1            »l             0.« 

1«. 
na •r       i 

J6i         "ja* 
am      i ■ ix 

■M8H8 

im      u-17 )1 0 »40 0 0 0 0 or/          )o IO Kl 60 0                SSO 0,0131                n/A 

IM      ll-l» l 0 170O 0 0 0 0 OTT               10 J0.3» 46 c IM 0 M/A 

19» 1 2210 »0,0 

UM ) 1410 »1.0 

11» 4 14)0 H.i 

im ) »)) »0.0 

n»;      II-19 1 uoo 0 0 0 0 0 irr         io 30.24 N 75 .0             0 0 M/A 

tin 1 119) 41 02 .3 

UN ) HM 44 97 0 

MOD 4 177) 66 90 0 

1401 ) 199) 61 91 1 
1MI 4 IK» 11 9* 5 

l«0) 7 »10 71 90 0 

1404 1 0 1110 ?0 0 63.7 

140} 1 1)90 70 74.3 

1404 10 i«a) 
■ 76 • 1.0 

1407 11 1791 74 aso 
1404 lt 7740 74 »1.0 

1401 U 1)90 n •3.0 

1410 u 7Mi 74 »SS 

1411 15 16M) 1740 61 a; 0           MO 

Uli Ift UM M 67 0           44.0 o im 

141) 17 lh7ü 64 M i       at.j 0.1138 

1414 in U,W) 67 17 2             44.1 0.1146 

1411 l» M 17 5           W.,1 01182 

1414 10 174) 48 K,9 0,1151 

1417 71 1769 70 0,2173 

i4ia 22 1790 71 0  2144 

TMM 
r*tnt        tw M 4LPH4 BETA 0 LIF T.U ß««(.,U KiU CL CD C* SlOt    F.U YtM.U ROLL.U 

N«.           N*. AVC V.NOH u.os CD*I.) Cn»t.SC         er es CROIL cy«Bi CNiQ!>a CL*C5B 

1)91         11-17 1J 0. -o. 1.00 4)4«. 1 10. -itho 10.2*70 1 .2 575 -1.2271 so. 3*B. -31981. 
K 0. 43o6. 110. -sfleo o.tja* .02)1 -1.9*39 59. 3*4. -3)981. 

i)9t      ii-ia 1 -0. 1.00 2«2«. 9. -3b92. 6. 1631. 0*611« -0.7165 21. -227. -20)8S. 
i 0. 2«3t. 9. -34.«. 0.0t>8b -   .0156 -1.2264 21. -227. -20l8',. 

139) l -0. 0.29 4422. «2. -6ha*. ■•3.0AS6 0.76C3 -5.2325 70. *9 1, -55207. 
■> 14.91 4623. 92. •MM o.6*at ..118* -e.«« 7.. *41, -55207. 

1)94 ! -0. 1.00 914«. 144. -7.97 l2.0S<t5 -,3369 -).*542 62. 239. -37509, 
5 0. 914«. 144. -7(97. 0. 1927 C.C1ii5 -2.2799 62. 239. -37509. 

1)9) 4 -0. 1.00 4214. 192. -0752 U.5859 0.3i72 -).7950 109. 232. -**378. 
1 0. 4214. 192. -«752 0.2569 9.0U1 -2.497* )09. 232. -4*376. 

1)94 5 -0. 1.00 »931. 99. •tiT7. I0.636e :.222» -).2a79 8*. 2*7. -32*27. 
i 0. 4991. V5. -t27r. 0.1972 .40 150 -).971C 8*. 2*7. -92*27. 

1)97        11-19 1 -0. 1.00 1310. -110. -1721. 3.076t -).276l -0.353) -to. M2*, 9167. 
S 0. 1310. -11«. -1721. -0.062 0.(.4A3 0.5572 -«i 112*. 9167. 

1)9« I -0. I.no 2044. - 197. -2^5. t|.7972 -d .U62Ü -0.5*27 -56. 163*. 1*40*. 
ig 0. 2044. -197. -26«'5. -0. 1 S. T ..IMS 0.8677 -56. 183*, 1*60*. 

1)99 1 -0. 1.00 2792. -247. -36«A. 6.*.592 -    .6259 -0.7565 -9«. 2315, I990u. 
10 0. 2792. -2«7. -3646. -0.231 ,.1*0 7 ').2094 -96. 2315. 1990^, 

1400 4 -0. 0.29 3340. -923. - <.!.«». 31.1 )6f -3.0U99 -3.42*) -119. 2715. 2*206. 
10 14.9« 3340. -323. -iikkff* -1. 109t .4551 5.8*03 -119. 2715. 2*206, 

1401 5 -0. 1.00 414«. -)««. -5)22. 9,732* -    .8560 -).0510 -199. 5639, 3009«. 
in 0. 414«. -3«4. -5122. -0.h67 K22I2 ).829* -199. 3639, 30096, 

1401 « -0. 0.44 9029. -40T. -**76. 25.922 -2.0968 -3.0078 -2*4 k 109. 35267. 
10 19.97 9029. -407. 'ibJb, -1.2455 j.5*a* h.r09* -2*6. *ID9. 35287. 

140) 7 -0, 0.30 99«7. -403. -Ahn«. *2.095ri -5.8523 -*.*C52 -2*8. 4*92. 39722. 
10 19,89 9907. -493. -b<>li9. -1.9393 -.9089 8.0375 -2*8. **92. 3972?. 

1404 • -0. 1.00 I1B1. 2«. -U30. 2.771« -.0420 -0.293» -1. 24 1. -7872. 
10 0. 1101. 2«. -U30. -0,001? 0.C159 -0.*7e5 -1. 241. -7872. 

140) 9 -0, 1.00 1749. 21. -26)3. •1.1521 ;.ü*9ö -0.5341 2. 129. -12553. 
10 0. 1769. 21. -2613. 0.0019 O.OOTI -0.7509 2. )25. -12353. 

1404 10 -0. 1.00 239«. 47. -S2S2. 5.5290 0.1)10 -0.4473 20. -117, -14352. 
10 0. 239«. 47. -32S2. 0.0iiT3 -..OoTl -0.9939 2v,. -117, -14352. 

1407 II -0. 1.00 293«. 92* -3fl«. 6.893- i'.i22e -0.7992 )2. 2*Ci, -21050. 
10 0. 299t. 92. -J895, O.0291 3.01*4 -1.2795 )2. 2*0, -21050. 

1401 13 -0. 1.00 4tl0. 130. -6M)7. 10.887) ...30*2 -1.3352 95. 328. -3264*. 
10 0. 4490. 130. -6507. o.222^ .0 199 -1.9976 95. 328. -3284*. 

1409 i] -0. 1.00 9107. 117. -731.1. 11.986 7 0.2T*9 -1.506S 8*. *45. -37185, 
10 0. 9107. 117. -73*1. 0.1983 ^.0283 -2.26U) 1%, *65. -37183. 

1410 1« -0. 1.00 «120. 109. -BH09, lft.3B59 ü.**3* -1.725* 1*0. 56ii. -4550H. 
IC 0. «120. 109. -akV9, 0.3290 C.Ü155 -2.4**5 1*0. 56*. -43508. 

1411 IS -4.00 -0. 11.9« •00«. 2313. ms. 1.5833 0.*52e 0.0025 -235. 2555. -*15*, 
1 100.41 «000. 2319. IkS. -O.OhS? 0.0129 -0.02)) -235. 2555, -*15*. 

1411 It -0. 11.7« 9091. 29B3. 13119. 1.7996 u.5i*r 0.0235 -2*1. 5098, -25U. 
4 n.ik 9091. 2903. 

2*67, 
13*9, -o.o*tn 0.014C -O.C)30 -2*1. 5098, -2510. 

141) ir 4.00 -0. ii.«i 10170. 2728. 2.0562 0.5679 0.0*62 -18*. 252C. -35*5, • ««.«i 1017«. 2007: 2726. -0.0373 0.0)21 -0.<.,)64 -18*. 2320. -3543, 
1414 11 • .SO -0. 11.99 1127«. 33»9. 3735. 2.2837 0.678* 0.044t -197. 2843, -2259, 

1 9«.T) 1127«. S3««. 3735. -O.OtiOj 0.0150 -0.0))« -197. 2863. -2259, 
141) 19 10.0« -0. 11*95 1200«. > «47. «oas. 2.S579 0.7142 0.0701 -225. 5279. -2724, 

S 10O.IT 12«««. 3447, noes. -0.0*»l 0.0147 -0.0138 -225. 3279, -2724, 
1414 it 11.0« -0. n.tr 1229«. 400». S5»2. z.hiy. 0.0045 0.0427 -2*3, 34*7. -*701, 

9 »t.OJ 1229«. «000. 3562. -0.0*90 0.0190 -0.02*5 -2*9. 3a*7. -4701, 
141) 21 14.0« -0. 11.90 1279«. 4440. Hin. 2.*96 J.8491 O.Ü731 -201. 5513. -4091. 

5 IM.«9 12790. 4440. ti2r%. -0.0393 0.0176 -0.0207 -201. 5513. -4091. 
1411 11 14.00 -0. 11.7« 12947. «044. 3330. 2.5863 0.9483 0.0582 25. 2252. -•179. 

5 99.30 12947. 4 »44. 3330. 0.0051 0.0117 -0.0*25 25. 2252. -0179. 
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11-11 
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30 12» 

31 11*0 

32 1300 
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Ho  «arodyiiHUc  4at*  tskan 

t irw 
"JM 
l im V'.., 

«7.J 14.S 0.11J1 

n.o 70.) o.wia 

JS.S o.ioia 

0 1040 

0.J0J1 

70.1 0.J011 

O.M» 

»1 0.J0U 

7J  1 O.WH 

0.1177 

»0 OPP 30 10.16 7* 

TMt 

Pal«         tw Pf ALPH4 MT« s IIM.U 08*0.U HtU U Cü Cf SIDt   f.O V«M,U ROLL ,U 
M,             »•. AM V.NOM CL-as CD-QS CK-OSC c* LN CKOLL CV.üi CN«äSB CL»US8 

1419          II-It M »8.00 -0. 11 .99 13*22. 52i7. 2J97. 2.627-. 1.U292 0.^410 13,. 16C9. -8480. 
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TABLE A-3.     GROUND EFFECTS TEST  RESULTS 
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WING COHFIOURATIOK #1 
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Area 100 Square Feet 
Aapect Ratio 4.97 
Taper Ratio 1.0 
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Mt Tip  for CHf (•■«•« la«   $1 

FIGURE  2.      SKETCH  OF NASA FULL-SCALE AIRCRAFT  MODEL 
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FIGURE 4 . VIEW OF FAN INSTALLED IN WING SHOWING THE CIRCULAR VANE INLET 
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FIGURE 1 2 a . EXTRA STATOR STIFFNER RINGS (FAN 0 0 1 ) 

FIGURE 1 2 b . DETAIL, STATOR STIFFNER RINGS 
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FIGURE 13. SCROLL BLOCKER 
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FIGURE 17b. DETAILS OF GROUND EFFECT TEST SETUP FOR LEFT WING 
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FIGURE 18  -  GROUND EFFECT SIMULATION 
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Circular Vane Inlet 
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FIGURE 129  -  DIAGRAM OF TEST SET-UP FOR MEASUREMENT OF FAN CLOSURE 
DOOR HINGE MOMENTS 
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FIGURE 133a. SCROLL AIR SEAL LEAK (FAN 001) 

FIGURE 133b TURBINE RUB, REAR FRAME INSULATION BLANKET (FAN 002) 
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FIGURE 134 FRONT FRAME SKIN FAILURE (S/N002) 
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FIGURE 135. YIELDED CONVOLUTION IN BELLOWS S/N001 (1st & 2nd 
CONVOLUTIONS FROM BOTTOM) 

-375-



"STRAIGHT" DIVERTER VALVE DOOR, S/N001, SHOWING FAILED PIECE 
OF HEAT SHIELD 

FIGURE 136a 



FIGURE 136b. "CURVED" DIVERTER VALVE DOOR, S/N001 SHOWING SEPARATED 
HEAT SHIELD 
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